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Appendix A. RiverPro Data

This Appendix describes the input data sets read and output data sets written by the RiverPro application.  For both input and output data, the data forms are essentially all from either text files or the relational database referred to as the Integrated Hydrologic Forecast System (IHFS).  Operating system environment variables are also read as are “application default” token values.  And although the “tokens” read by RiverPro are technically stored in files, they are discussed separately from the conventional file-based input data read by RiverPro.
A.1   File-Based Input
To control the content of the generated products, four types of files are used:

1) product settings files
2) product section template files
3) time-of-day phrase file

4) river trend phrase file

All of these files must be set up before execution of RiverPro.   Together, these files define the specific content of the generated product.  RiverPro provides an interface for interactive management of the product settings and template files. The time-of-day phrase file supports the custom formatting of time variables in the templates.  The forecast trend phrasing feature, which is useful for generating custom phrases to describe the overall forecast time series for a location, makes use of the trend phrase file.  Each is discussed further in the following sections.

The file formats are designed to be flexible, although they do have some restrictions.  All file information must not only use the proper format and structure, but the information itself must also be valid.  This is particularly true for numeric and date fields.  A problem which can occur is the use of blank records in a file; do not include blank records in the files.  Furthermore, verify that text begins in the first column of each record; do not use a blank character for the beginning of a record.  The files for which comments are allowed are noted below.  Because some data fields in certain files are rather lengthy and may extend past 80 columns, certain records can be terminated by a continuation symbol ("&") and continue on the next record in the file.  
All of these files are normally located in the following directory: 


/awips/hydroapps/whfs/local/data/app/riverpro.

The format of product settings and template files are discussed in Appendix B and C, respectively.

A.1.1   Product Settings Files
These are the product settings that provide the high level control of the product content.  The primary specification contained within this file is the name of the template(s) to use for each product section/subsection.  The file used for a given execution is determined automatically by RiverPro, or can be specified interactively.  The instructions embodied in these files can be customized and new data sets can be saved.

The names of these files are controlled by the user, although the program expects there to be a “default” definition set for the three product categories RiverPro recommends: RVS, FLS, and FLW.   The name of these required files are:
· rvs_def.pcc.xxx

· fls_def.pcc.xxx

· flw_def.pcc.xxx
where the xxx is the office identifier.  This allows a unique set of definition sets to be defined for each office, which is needed for service backup support.

A.1.2   Product Section Template Files
The template files contain phrases for each of the product sections/subsections - i.e. the header, headline, summary, basis, tabular, and call-to-action sections, and the data roundup, impact statement, and crest comparison subsections. 

The names of the template files are listed in the table below.  The xxx suffix is the office identifier.  For an office to be properly configured for recognition by RiverPro, a full set of template files must exist.

Table A-1 RiverPro Template Files

	Product Section
	Filename

	Header
	header.tpl.xxx

	Headline 
	headline.tpl.xxx

	Forecast group summary
	summary.tpl.xxx

	Hydrometeorological basis
	basis.tpl.xxx

	Tabular 
	tabular.tpl.xxx

	Data roundup 
	roundup.tpl.xxx

	Impact statement 
	impact.tpl.xxx

	Crest comparison 
	comparison.tpl.xxx

	Call-to-action 
	cta.xxx


A.1.3   Time-of-day Phrase File

This file contains the phrases associated with the usage of the template time format specifier T_PHRASE.  The time phrase file is named:

timephra.dat

This file contains the specifications for the time phrase formats that are used when the T_PHRASE format is given for a time type template variable.  When the T_PHRASE format is specified, this file is referenced and the associated format specified in the file for the given time period is used to generate the time phrase.

The file contains 32 records organized in the following manner: 8 records are allocated to three specific days - yesterday, today, and tomorrow.  The final 8 records are used for any day which is not one of these three days; e.g. neither yesterday, today, nor tomorrow.

Each record begins with two values identifying the time period for which the format phrase that follows it applies.  The GMT time zone reference is always used for the time periods in this file.  Each time period is given as a beginning hour and an ending hour.  The beginning hour can range from 0 and 23, where 0 corresponds to 00:00.  The ending can range from 1 and 24, where 1 is interpreted as 00:59, and 24 is interpreted as 23:59.  The beginning hour must be less than the ending time.  Also, the ending time of a given time range should be equal to or less than the beginning time of the subsequent time range listed in the file.

The format that follows after the colon uses a fixed string that supports variable substitution.  The only supported variable is named <Weekday> and its value is the weekday as in MONDAY, TUESDAY, etc.  This variable is supported for the time phrase feature only; it is not a template variable.

For each day, the eight records allocated are used to divide the day into eight blocks, which do not have to all be three hours each.  The user can accept the default file settings where each of the eight time slots are for three hours, or the user can customize the file so that the 24 hour day is split in ways they desire.  For example, the 24 hour day can be split into (2) six hour blocks, then the remaining 6 allotted slots can split the remaining 12 hours into two hour slots.

When the T_PHRASE format is used for a time variable, the time period which includes the time value is retrieved and, if instructed, the weekday value is inserted and the resulting string is then inserted as the formatted value of the time variable.  If the time value is not for the three days covered in the file, then one of the phrases specified in the last 8 records of the file is used.   Note that, like all time values, the time zone setting (whether to use office TZ of use location TZ) effects the resulting time phrases portion in the variable <FcstTrend>.

A sample time phrase file is given below.
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Figure A-1 Sample Time Phrase File
A.1.4 Forecast Trend File
The forecast trend phrase file provides the specific phrasing for generating the phrase  value of the <FcstTrend> template variable.  This phrase describes the overall characteristics of the river forecast time series.   This file is named: fcst_trend_phrase.xxx

The forecast trend phrase uses an algorithm-based method which is so detailed that it is described in a dedicated Appendix of this document.  Because this file is used solely for generating the phrase value of the <FcstTrend>, this file is discussed in this Appendix.

A.2  Application Defaults Token Input
Like all WHFS applications, RiverPro uses a number of “.Apps_defaults” tokens to control execution of the program.   A table listing the tokens is given below: 

Table A-2 RiverPro Application Tokens

	Column Name
	Description

	basis_hours_filter 
	Forecast stage/discharge data with a basis time before the current time “minus” this number of hours will not be used when retrieving time series and maximum forecast data.  This token is discussed further below.

	db_name
	IHFS database to access.

	event_expire_withinhr
	Used by VTEC QC operations to define the duration within which to be notified if a proposed event with an action code of NEW is proposed after the prior event has expired.

	FLYendtime_shift_hours
	Specifies the default number of hours from the current time to set the endtime for Flood Advisory events.  The default value is 36 hours.

	office_prefix
	If the selected office identifier is not four characters long, this prefix is prepended to this identifier when presenting the office identifier in the P-VTEC line.  The default value is “K”.

	rpf_endtime_shifthrs
	Number of hours to adjust forward the VTEC endtime.  This is the default value which is only used if a specific value is not defined for a location within the RpfFctsPoint table.

	rpf_linewidth
	Maximum line width for generated product file. 

	rpf_log_dir
	Directory location of RiverPro log files.

	rpf_min_dur_filled
	Defines the percent of a given time period for which valid precipitation data must exist for a non-missing resulting value is returned from precipitation data requests using the <PE> template variables.

	rpf_stage_window
	Defines the numeric window used when determining the trend template variables <ObsTrend> and <Trend> for the purpose of ignoring small fluctuations in the time series data.

	rpf_template_dir
	Location of RiverPro template files.

	show_vtecqc_window
	Display the vtec QC window or not.

If value is “ALWAYS”, display the vtec QC window whether there are errors/warnings or not;
If value is IF_ERROR" (the default value), and  there are no errors/warnings, then NO QC window displayed when select "create product";

	vtec_record_flowoffset
	Defines the range from the record flow value within which a flow value is considered to be “near-record”, for H-VTEC purposes.

	vtec_record_stageoffset
	Defines the range from the record stage value within which a stage value is considered to be “near-record”, for H-VTEC purposes.

	whfs_local_bin_dir
	Directory location of local scripts, such as rpf_issue, which RiverPro uses to control details of the product issuance.

	whfs_product_dir
	Directory location of the generated RiverPro products.

	whfs_editor


	Editor to use within RiverPro when editing the generated text file, viewing log files, and editing template files.

	whfs_tz
	Indicates the timezone to use for formatting local times, assuming that RiverPro does not use   


A.2.1  BASIS_HOURS_FILTER Token

The token basis_hours_filter allows RiverPro to only use forecasts that have a basis time that are within the given hours of the current time.  This helps address the situation where a point was forecast to go above flood level but never made it, and a follow-up forecast RVF was not issued to replace the old, higher than flood level, crest forecast.   This filter applies to the “current observed-max forecast” template variables and the recommendations, which make use of this information.  It also applies to the interface display of the stage time series, and their RiverPro variable counterpart variables, such as <Specstage...>.  The change does not affect the “physical element” variable retrieval of any data, including forecast data.  
Note that it was not practical to add the feature whereby RiverPro looks only within a certain future valid time window when determining the maximum forecast values.  To do so would mean recomputing the maximum forecast values stored in the Riverstatus table based on the RiverPro time window constraints which would have been at the possible detriment of other applications that use this table but don't care about the valid time limit.  A possible future method is to do all the maximum forecast computations on-the-fly, and not have a RiverStatus table, but the machines are currently not considered fast enough to support this method.
A.2.2  RPF_MIN_DUR_FILLED Token

This token allows the user to specify the percentage of data which must be available over a requested duration for a precipitation value to be given a non-missing value. 
The program allows users to specify the percentage of data which must be available over a requested duration for a precipitation value by changing the value of the token: rpf_min_dur_filled.  If the entered value is less than 0 or greater than 1, the default percentage of data (0.25) will be used. This feature applies to PC and PP physical element data. 
For example, the threshold may be set to 25% of data which must be available for a non-missing precipitation value to be derived.  For example, a DCP with a PC sensor may have ceased functioning at 00Z...the request for duration (24 hour)  2001" precipitation data ending at 12Z the next morning would produce a 24 hour total since more than 25% of the data duration is filled (i.e. 50%).  This assumption would work well if all of the rain occurred before 00Z; however, if all of the rainfall or a portion occurred after 00Z, a wrong 24 hour total would be computed.  
A.3  Environment Variable Input
The local time zone is defined for all WHFS applications, including RiverPro, by defining the Unix environment variable $TZ.  This is managed via the WHFS token settings.  The TZ environment variable dictates the local time in reference to the GMT time.  RiverPro has a time zone format feature that allows the user to control whether the product formats time variables using a local time that is the same for all references, or to instead use a method where the time zone uniquely defined for each location is uses.

An AWIPS environment definition script, readenv.sh, is invoked as part of the RiverPro startup operations.  This script defines certain environment variables required for when the RiverPro product issuance process sends official products to the general AWIPS text database. 

A.4   IHFS Database Input
The Integrated Hydrologic Forecast System (IHFS) database provides time-series data, carryover data, and static station data to RiverPro.  This section summarizes the parametric and meta-data information used by the RiverPro application.  The description is intended for use by those managing the data in the Integrated Hydrologic Forecast System (IHFS) database, in part to ensure that the data are defined in a manner usable by RiverPro.  The WHFS HydroBase application provides a user interface to the management of the IHFS database

Throughout the summary below, specific database table and column names are given for reference purposes.  Because HydroBase provides a user interface to the data, the user need not be concerned with the actual table and field names. For those interested, the database tables and fields are described further, complete with data dictionaries and entity-relationship diagrams, in separate documents.

Riverpro reads parametric data from the IHFS database tables.  Some of these tables are dedicated to RiverPro usage; these include the following tables: 
· RpfParams

· RpfFcstGroup

· RpfFcstPoint 
Other database tables containing parametric data are used by RiverPro but are shared among other applications.  These include:

· Admin

· Counties, CountyNum

· Crest

· Descrip

· EligZon, Zonenum

· FloodCat

· Floodstmt

· IngestFilter

· LocArea

· Location 
· NWRTransmitter, CountyTransmit,
· Riverstat

· ShefPe/SHEFProb

· ShefPEtrans

· State

· VTECaction, VTECphenom, VTECsignif (P-VTEC fields)
· VTECcause, VTECrecord, VTECsever (H-VTEC fields)
Dynamic data are read from or written to by RiverPro for a number of database tables, including the below list.  The VTECevent, TextProduct, and FpPrevProd tables are both written to and read from by RiverPro.  VTECevent and FpPrevProd are exclusively used by RiverPro, while TextProduct is used by other WHFS applications.
· ContingencyValue

· Obs PE tables (22 total)

· Fcst PE Tables (5 total)

· FpPrevProd

· ProcValue
· PurgeProduct 
· RiverStatus

· TextProduct

· VTECevent
A.4.1  General Parameters
There are two tables which are used by RiverPro to control certain high-level features of its operations.  These two tables are described below.

The Admin table is used by RiverPro to determine the identifier for the hydrologic service area for which it is creating products.   This field hsa in this table is used for information purposes only, although in future builds it is expected to play a major role in handling the duties associated with service backup of neighboring offices.

The RpfParams table is used by RiverPro to define various parameters that control RiverPro processing. 
Table A-3.  RpfParams Database Table Columns

	Table Column
	Description

	ObsHrs
	Integer value giving the number of hours previous to the current time within which to consider observed data.

	FcstHrs
	Specifies the number of hours forward from the current time within which to consider forecast data.

	MissVal
	Character field defining the string used for indicating missing data values.

	MissCat
	Character field defining the string that indicates missing values for the river category.

	MissTim
	Character field defining the string that indicates missing time values.

	RVSexphrs
	The default expiration time, given as the number hours from the current time, for RVS products.

	FLSexphrs
	The default expiration time, given as the number hours from the current time, for FLS products.

	FLWexphrs
	The default expiration time, given as the number hours from the current time, for FLW products


A.4.2   Forecast Point and Forecast Group Definitions
The list of forecast points is extracted from the IHFS database by RiverPro for use in many RiverPro operations and features.  Although RiverPro can support data for non-forecast points in the tabular section, the focus of RiverPro is on forecast points.  For a location to be considered a forecast point by RiverPro, the following conditions must be met:

1)
The location must be defined as a location by defining it in the Location table.  In this table, the location table must be defined as being Active.  Inactive locations are ignored.

2) The location must be defined as a river location by defining it in the RiverStat table.

3) The location must be defined as a forecast point by defining it in the RpfFcstPoint table.  This table requires the forecast point to be assigned to a forecast group; forecast groups are defined in the RpfFcstGroup table.

A location is defined via the WHFS HydroBase application; click on the Location option from the HydroBase menu bar on the main window and select either Add or Modify location.  To define the entry as a river location, click on the RiverStation menu bar option in the main window and select River Gage.  To define the river station as a forecast point, use the Forecast Point Assignment button in the River Gage window.

The RpfFcstPoint table defines the forecast points recognized by RiverPro.  It also defines which forecast group the forecast point is contained.  A forecast point can only be included in a single forecast group.  A forecast group may contain zero, one, or an unlimited number of forecast points.
Table A-4  RpfFcstPoint Database Table Columns

	Table Column
	Description

	lid
	Identifier of forecast point.

	group_id
	Identifier of forecast group containing the forecast point.

	ordinal
	The ordinal value for the forecast point, used for controlling the order of the forecast points.

	chg_threshold
	This float value is used as the change of the threshold to check if the rising or falling of the river stage/flow is minor or significant (including the crest situation). Note that a single threshold tolerance value is used for determining if significant variation in stage, for both regular fluctuation and for crest determination.  The default value is set to 0.5.

	rec_type
	Indicates whether to use the categorical threshold values or monitor values to determine the recommended product.  With the advent of VTEC-base recommendations, this field is not used.

	back_hrs
	Duration of the time period for which to consider observed data in RiverPro product formatting operations for the
given location. The end time of this period is the current time.

	forwardhrs
	Duration of the time period for which to consider forecast data in RiverPro product formatting operations for the given location. The begin time of this period is the current time.

	adjustendhrs
	Number of hours used to extend (adjust) the VTEC event end time for a given location.  The number of hours is added to the computed event end time as defined by the expected time that the location's river data falls below flood level.


The RpfFcstGroup table specifies the forecast point groups recognized by RiverPro.  
Table A-5  RpfFcstGroup Database Table Columns

	Table Column
	Description

	group_id
	The forecast group identifier.

	group_name
	The forecast group name

	ordinal
	The ordinal value used for ordering the forecast groups

	rec_all_included
	Flag to indicate if include all forecast points in the group they belong, exclude those forecast points which have no data. Either Y or N.  The default value is N.


A.4.3   Location Data 
Once a location is recognized as a forecast point, information from many other tables containing associated data are accessed by the RiverPro application.  A summary of these tables and their relevant fields is given below.  
For some of these fields, a detailed explanation of their use is given, due to the importance of the field in RiverPro processing.  For each table, only those fields of particular importance to RiverPro are listed.  The field name is given first, followed by a description of the field.

Most of these fields are available for use as a template variable within RiverPro.  For text fields, the string value specified in the database may be inserted directly into the generated product through use of the template operations, so it is imperative that the string be worded well and in the appropriate context.  This is very important; example template usages are given below for some of these cases.
Admin table:
The HSA column in this table dictates the “host” office for which RiverPro starts.  This is important to service backup operations.
Crest table:

RiverPro inserts the crest stage and crest date when generating the historical crest comparison subsection of the FLS or FLW products.  RiverPro automatically recommends a reference crest stage/date that applies to the current situation, and also displays the crest information and allows manual selection of the crest.  The maximum crest value is a special crest in its use by RiverPro; it is considered to be the record stage and is used to define the record stage category threshold.

	Column
	Description

	stage 
	Crest stage

	Q
	Crest flow

	datcrst 
	Crest data


Descrip table:
	Column
	Description

	proximity
	Describes the proximity of the exact location of the forecast point with reference to its name.  Can be used in the RiverPro templates as the lead-in to the forecast point name.  A typical data roundup template could contain the phrase: "<Proximity> <IdName>, THE STAGE IS...".  For example, if "AT" is the value of the proximity field for the forecast point named "MAGSBURG", the generated phrase would be: "AT MAGSBURG, THE STAGE IS..."

	reach
	Description of river reach.  Can be used in the RiverPro templates to describe the affected river reach.  For example, a data roundup template could contain the phrase: "FLOODING WILL OCCUR <Reach>"; the resulting phrase might read: "FLOODING WILL OCCUR BETWEEN THE HIGHWAY 61 BRIDGE UPSTREAM AND THE TOWN OF ETHANITE DOWNSTREAM".  This reach description should not include information that belongs in an impact statement; it should describe geographic areas, not the impact on those areas


Floodcat table:
	Column
	Description

	minor_stage, 
moderate_stage, 
major_stage,
minor_flow,

moderate_flow,

major_flow
	Defines the value of the categorical stages or discharges.  The choice of which set to use is based on the primary_pe column in the Riverstat database tables. These categorical values are used in RiverPro to determine the categorical river values, which play an important role in the algorithm that determines the recommended product and forecast points to include.  The categorical values also have many implications for template phrases and conditions within RiverPro.  Typically, the minor category is set equal to the flood value.  The values should be defined in increasing order although the record value, determined by the maximum crest value defined in the Crest table, may be less than the major value for locations that have a short period-of-record.


Floodstmt table:
The impact statement information is used in the impact statement subsection of the FLS and FLW products, provided that the impact stage/statement variables are specified in the template.  RiverPro automatically recommends an impact stage/statement that applies to the current situation, and also displays impact statements and allows manual selection of the impact stage(s).  

	Column
	Description

	stage 
	 The stage for the corresponding impact.  Note that this is an absolute value and does not in any way imply a stage range.

	datestart 
	 Start date for which the corresponding impact statement applies, given as the month and the day.

	dateend 
	 Ending date for which the corresponding impact applies, given as the month and day.

	statement 
	The impact statement.  A typical usage in the impact subsection template is to define the phrase: "At <ImpactStg> FEET, <ImpactDescr>", where the resulting phrase may read: "AT 20.0 FEET, THE FOLLOWING AREAS ARE INUNDATED...". 
If mixed case text is to be used in the products, the text should be given in mixed case.  RiverPro has the capability to convert mixed case to upper case, but it cannot convert upper case to mixed case.  Therefore, if there is any chance that mixed case will be used in the future, specify the text in mixed case.  The wording of the impact statements must agree with the context defined by the template phrase.  All impact statements for all locations should be given in a similar context.  Some guidelines for defining impact statements are:

  1)
Do not reference the corresponding flood stage value as this is already defined by the associated impact stage.

  2)
Do not reference the forecast point name unless appropriate, as this is already defined by the associated location identifier.

  3)
Do not reference the departure from flood stage for the current impact stage as this is available thru other means in the template processing and because the flood stage may be changed someday.

  4)
Present the impact in the active sense, not in the past, present, or future tense.  If this is not practical, it is probably best to use the present tense.  Use phrases such as "MAIN STREET FLOODS...", rather than "MAIN STREET WAS FLOODED", "MAIN STREET IS FLOODED...", or "MAIN STREET WILL BE FLOODED", etc..

  5)
Be thoughtful when inserting implied pauses or terminators such as "...", dashes, slashes, etc.

  6)
Do not reference historical floods associated with the impacts.  This information can be conveyed in most cases via the historical crest comparison subsection.




Location table:

	Column
	Description

	name 
	Name of the location.

	county 
	County for the location.

	hsa
	HSA defined for this location.  Only locations which match the currently selected HAS are considered.

	state 
	State for the location.

	Type
	Location type.  If it is defined as inactive, RiverPro will not consider the location.

	tzone 
	Time zone for the location.  As an option, can be used to specify how to format time variables for the location.


LocArea table:
	Column
	Description

	Area
	Provides for a descriptive phrase to be associated with the location, which can be used directly in the RiverPro variable. <LocGeoArea>.  Typically this may include a description of the specific geographic areas affected by flooding, but it can be used per local office discretion.


RiverStat table
	Column
	Description

	stream 
	River or stream name.

	primary_pe
	Defines the physical element which dictates whether this location is managed in terms of stages values or discharge values. It is used to determine which set of categorical river values should be used, and for loading the river time series of data.

	bf 
	Bankfull stage.

	action_flow
	Action flow.

	wstg 
	Action stage.

	Por 
	Period of record.

	fq
	Flood flow.

	fs 
	Flood stage.  This value is not used in conjunction with the categorical stage determinations, although it is typically equal to the minor flood category.  Certain template variables are derived using the flood stage.

	zd 
	Zero datum level for gage.

	use_latest_fcst
	An integer switch indicating whether to use all forecast creation times or only the latest forecast time-series, when building the full stage forecast time series.


Geographic tables:

Every location is defined as being in a specified state, county, and zone.  The EligZon and Counties tables contain a list of the zones and counties that are defined in the IHFS database, respectively.  These tables should include all zones and counties within the service area of the office, but they can include other zones and counties also.  The ZoneNum and CountyNum table define the zones and county number(s), respectively, to be associated with a given forecast point.  If the forecast point is included in the product, RiverPro uses the number(s) to construct the UGC.  The State database table defines the states known to the locations.
IngestFilter table:

This table is used by RiverPro to determine which stage or discharge data to load when there are data available from more than one type-source (TS) for a location.  The ts_rank field dictates which TS to attempt to use first.  If it is not available, the next ranked TS is used, etc.
NOAA Weather Radio Tables:

The NWRTransmitter table lists all the NWR towers of interest to the office.  This should include all towers whose signal area covers some portion of the office(s area.  RiverPro makes use of the tower(s product code when determining the product identifier of products generated for the NWR/CRS.  The CountyTransmit table defines the geographical relationship between the NWR towers and the counties.  This is used to determine the Listening Area Codes contained in the header of NWR/CRS products.
SHEF translation tables:

The SHEFPEtrans database table provides a method for formatting certain physical elements which are coded in numeric fashion.  These include Agricultural, Ground, Ice, Weather, etc. physical elements.  This table contains phrases associated with the possible numeric values for these coded elements.  This table can be used when formatting these elements using the RiverPro <PE…> variables.  

The SHEFPE database table may be used for these variables for converting the values, which are assumed to be in English units, to be represented as metric units.

The SHEFprob database table may also be used for these variables when retrieving data for specific requested probabilities.

VTEC lookup tables:
A collection of lookup tables are used to define the candidate values for the various P-VTEC and H-VTEC fields.  There are three tables for the P-VTEC codes: VTECaction, VTECsignif, and VTECphenom.  There are also three tables for the H-VTEC codes: VTECsever, VTECcause, VTECrecord.
A.4.4  Dynamic Data
The RiverStatus table is used to determine the current observed and forecast data for the river locations.  These are used to compute the recommended product for each given forecast point.  The full time series data that are retrieved later should be in agreement with these RiverStatus values.
Besides the time series river data, other observed and forecast physical element tables can be accessed.  These may be accessed when retrieving data for alternate physical element using the <PE…> template variables.  Also, data from the ContingencyValue and ProcValue tables may be accessed, based on the type-source code specified in the <PE…> variables.

RiverPro also accesses an assortment of dynamic data that tracks the product information.  These data are read from the VTECevent, FpPrevProd, PurgeProduct, and TextProduct tables used to track the issuance of official products.  

Other dynamic tables include the VTECevent and FpPrevProd tables, which play a critical role in tracking a VTECevent through its life cycle, and also in determining the RiverPro recommendations.  

A.4.4.1 River Time Series Data

The Height, Discharge, FcstHeight, and FcstDischarge tables provide the full time series read by RiverPro and possibly also used in template variables.   

The observed data time series only considers data with an observation time after a certain number of hours before the current time.  This number of hours can be defined for each point, using the backhrs value from the RpfFcstPoint table.  If the value is not valid, then it uses the obshrs value defined in the RpfParams table.  This feature ensures that old observations are not used.  

The forecast data time series only considers values with a basis time after a certain number of hours before the current time, as defined by the “basis_hours_filter” token.  Also, only values that have a valid time before a certain number of hours after the current time are used.   This number of hours can be defined for each point, using the fcsthrs value in the RpfForecastPoint table. If the value is missing, then the default fcsthrs value from RpfParams table.  This feature ensures that only forecasts issued in the recent past and which are for times not too far in the future are used.   

RiverPro also considers the type-source of the data if there are more than one time series of data for a given location and physical element.  This type-source check is done for both observed and forecast data.  For observed data, it uses the type-source “ranking” defined in the IngestFilter table.  
After filtering out data using the time filters for the forecast basis time and the forecast creation time, it uses a similar ranking method for forecast data.   The ranking value is specific to a given forecast point.  If the ranking is identical (e.g. both are “1”), then the default order of the database server is used, which is generally alphabetically.  In such a case, “FF” is used before “FZ”.  
When building the forecast time series, RiverPro uses the setting defined by the fcst_latest column in the RpfParams table to control whether to use all forecast creation times or only the latest forecast time-series, when building the full stage forecast time series.  This setting is not specific to a given forecast point; it is defined to apply to all forecast points.
The values in the RpfParams and RpfFcstPoint tables, and the basis hours token, are discussed earlier in this Appendix.
A.5 File-Based Output
The product files formatted by the RiverPro application are typically stored in the directory:

/awips/hydroapps/whfs/local/data/product

The files are named work_product.####, where #### is the process identifier of the RiverPro session generating the file.  When products are issued, the work_product.#### is copied to the file rpf_product.####, and if the product is a VTEC product, the actual VTEC ETN codes are inserted into this copied file.
If an NWR product is being generated, then upon issuance, the work_product.#### is split into multiple files.  There is one file for each NWR tower/transmitter destination in the generated product.  The names of the file are named according to the transmitter product code defined in the NWRTransmitter database table.  The manner in which the product code is used is discussed in the NWR product generation section in the body of this document.
Riverpro also generates a series of log files during the user session.  These log files are described in the body of this document, and include the session log file, the issuance log file.  A separate process, process_rpf_backup_msg, which receives Riverpro information from backup sites also generates a log file.  All three files can be viewed from the RiverPro interface.

A.6 IHFS Database Output 
When a product is issued by RiverPro, a copy of the product is stored in the TextProduct table. The user can control how many versions of a given product to keep by defining the text product purge parameters in the database table PurgeProduct.  
The “prodtype” column describes the product type which RiverPro generated and inserted into the TextProduct table.  This table is also populated by the SHEF Decoder application.  The prodtype column has the following possible values:

	Class of products
	Description
	Prodtype value

	Operational
	Non-VTEC Official
	W

	
	VTEC Official
	V

	
	NOAA Weather Radio
	R

	Practice
	Non-VTEC Official
	Q

	
	VTEC Official
	T

	
	NOAA Weather Radio
	N

	Data
	Observations (e.g. RRS)
	O

	
	Forecasts (e.g. RVF)
	F

	
	Contingency (e.g. FFG, FFH)
	C


If a product is a VTEC product, then information about the issuance is written to the VTECevent table.   For all products issues, information about the issuances is written to the FpPrevProd table (i.e. Forecast point Previous Product).  

Appendix B. Product Settings Files
The product settings used by RiverPro to generate a product are stored in files.  These files are also referred to as product content control (pcc) files and product definition sets.  They are read by RiverPro and its user interface then allows customization of the information and, if desired, the settings can be saved to a file for future use.  A list of the available product settings for a given office is displayed in the main window of the RiverPro interface, on the left side.  

The user of RiverPro does not need to be concerned with the actual format of the settings file because RiverPro provides a complete interface to the settings information. Essentially every setting can be configured through use of the multiple interfaces accessible from the RiverPro menu selection: Settings|Modify Product Sections.  After making changes, the user may wish to save the changes for future use.  To do this, use select Settings|Save to settings file… When saving the settings, the user can specify the order of this main menu list through this interface.

This Appendix provides a comprehensive list of all the settings available to the application in configuring the product generation process.   At the end of this Appendix is a sample product settings files.

B.1  File Organization

The settings information is organized in the file by section/subsection blocks, where each block defines the settings for a given section/subsection of the product.  There is one additional, introductory block for those product-wide settings that do not apply to a particular product section/subsection.  If a particular setting is not defined in the file, then RiverPro assigns default values.  As a general rule, it is suggested that the information always be provided in the file so as not to rely on the default values.

The information can be either upper or lower case. The file allows for comment symbols by specifying a "#" sign in the first column.  Otherwise, each record is identified by a keyword that is terminated by a colon.  The basic format it uses for each line is:

KEYWORD:  keyword-value
where the keyword-value takes on many forms, such as a single character string, number, or alphanumeric string.  In some cases, it may be a collection of these forms, where each value token is separated by a blank space.

The first line in the file is a comment line which is not used to control any product generation settings; it is a special line.  It specifies the sequence order of each file in the main menu list of settings files, and also contains a descriptive string that is displayed in the list to help identify the product settings.  If no sort number is given, then the default sort order is used which separates the OUP (i.e. non-NWR) entries from NWR entries, with all OUP products listed first, even if they are not one of the 3 primary product categories, followed by the NWR entries.

B.2   Common Keywords
Each block must contain a pair of the following keywords that begin and end the definitions for the block of settings.  The block must begin with SECTION or SUBSECTION and end with ENDSECTION or ENDSUBSECTION, respectively.

SECTION:

Indicates the beginning of a block of information for a product section.  The required keyword value is the name of the product section given as either "PRODUCT", “HEADER”, “HEADLINE”, "SUMMARY", "BASIS", "TABULAR", or "CALL_TO_ACTION".

ENDSECTION:

Indicates the end of a block of information for a product section.  No keyword value is required.

SUBSECTION:

Indicates the beginning of a block of information for a point-specific subsection.  The required keyword value is the name of the subsection given as either:  "DATA_ROUNDUP", "IMPACT_STATEMENT", or "HISTORICAL_COMPARISON".

ENDSUBSECTION:

Indicates the end of a block of information for a product subsection.  No keyword value is required.

In addition, every section/subsection block requires the name of a template(s).

TEMPLATE(S):

Specifies the name of the template to use for the section/subsection.  For all sections/subsections except the call-to-action section, the keyword is TEMPLATE and only one template name may be given.  For the call-to-action section, the keyword is TEMPLATES and up to five names can be given.

B.3   Product Keywords
For the product block, the file contains the following keywords, in addition to the SECTION, TEMPLATE, and ENDSECTION keywords mentioned earlier:

PRODUCT_ID:

Specifies the 8-10 character product identifier for this product, following the NWS format of CCCCNNNXXX.  This is used by the <ProdId> variable.  For official products, it is used to identify the product when logging the product issuance to the database.  For NWR/CRS products, it helps determine which transmitter towers to send the product.  This is explained in detail in the section discussing NWR/CRS product generation.

PRODUCT_TYPE:

Specifies the three-character identifier for the NNN product category portion of the product identifier.  It is important that this NNN match the NNN portion of the identifier given with the PRODUCT_ID keyword.  It is used in the <ProdCateg> variable and used to track issuances of RiverPro products.

NWR_FLAG:

Specifies whether this product is intended for distribution via the NOAA Weather Radio Console Replacement System (NWR/CRS).  This setting plays a major role in how the product is generated.  The keyword values for this setting are either YES or NO.

SEGMENT: 

Defines whether and, if so, what kind of segment–style formatting is used when generating the product.  Segmented product generation is described in detail in the body of this document.  The keyword values for this settings are NONE, POINT, COUNTY, GROUP.

VTEC_FLAG: 

Defines whether VTEC coding is used when generating the product.  This coding method is discussed in the body of the document.  The keyword values for this setting are either YES or NO.

VTEC_OTEMODE: 

The keyword values for the VTEC setting are either:  “O”, “T”, “E”, and “X”., corresponding to operational, test, experimental, and experimental in test.

VTEC_PHENOM:

Defines the VTEC phenomena code to use for this product.  This value should always be “FL”.

VTEC_DEFAULT_SIGNIF: 
Defines the VTEC significance code to use for this product.  This value should be either “W” for a warning, “A” for watch, or “Y” for advisory

TIMEZONE_FLAG: 
The keyword values for this setting are either YES or NO.  This dictates whether to use location-specific time zones or to use the same time zone for all locations when formatting time values.

UGC_MODE: 

The keywords values for this setting are either: “COUNTY” or “GROUP”.

EXPIRATION_TIME:

This keyword defines the expiration time of the product, which is used in the UGC coding.  The value is expressed as a fractional number of hours, which are then added to the current time, to obtain the actual expiration time.  If this value is not defined in the file, RiverPro defaults to the value in the RpfParams database table, for the matching product id (RVS, FLS,  FLW) exists.  
INCLUDE_POINTS:

This optional keyword specifies the forecast points that should be included in the product.  The keyword values consist of either the special value ALL or a list of forecast point identifiers.

INCLUDE_SECTIONS:

Specifies the sections to include in the product and their order in the product.  One of more of the following keyword values are recognized: "PRODUCT", "SUMMARY", "BASIS", "TABULAR", "POINT_SPECIFIC", and "CALL_TO_ACTION".  For each of the product sections listed, its settings should be given later in the file.  If segmenting products, the order of the sections is based on this specified order.

INCLUDE_SUBSECTIONS:

Specifies the point-specific subsections to include and the order in which the subsections are included within the point-specific section.  One or more of the following keyword values are recognized: "DATA_ROUNDUP", "IMPACT_STATEMENT", or "HISTORICAL_COMPARISON".  For each of the product subsections listed, its settings should be given later in the file.

TABULAR_WITHIN: 

Defines whether the tabular section is contained within the segment for the given forecast point, group, or county, or whether it is outside all the segment blocks.  If contained within, then multiple tabular sections will result if there is more than one segment.  If not within, then only one tabular section is given.  The allowable values are “YES: and “NO”.

GRPFP_ORDER:

Specifies the method by which the included forecast points are ordered within the headline, summary, tabular, and point-specific sections.  

For the summary section, only the forecast groups are ordered so any rules regarding ordering of forecast points do not apply.  For the tabular section, the order is used for only those forecast points that are not explicitly ordered in the tabular template. 

One of the following methods is used:

a) “DEFAULT”

Order the forecast groups and the forecast points within the group based on their ordinal order defined in the database, as defined in the RpfFcstPoint and RfcFcstGroup database tables.

For Point segmentation mode, groups are first sorted in ascending order based on the ordinal order defined for the forecast group. Then, within each group, forecast points are sorted in ascending order based on the ordinal order specified for the forecast point.

For Group segmentation mode, groups are sorted in ascending order based on the ordinal order for the forecast group.  Within each group, forecast points are sorted in ascending order based on the ordinal definition of the forecast group.

For County segmentation mode, the order is not explicitly controlled.

b) ”Group Severity/Point Order”
Order the forecast points in their groups by the forecast point(s maximum category (i.e. the maximum of the observed or maximum forecast category) value and then within each forecast group, order by their default order given for the forecast point.

For Point segmentation mode, groups are sorted first by the “severity”, where the most severe group as defined by the flood category is listed first. Then within each group, forecast points are sorted ascending by their ordinal number.

For Group segmentation mode, groups are sorted first by the severity. Within each group, forecast points are sorted ascending by their ordinal number.

For County segmentation mode, it uses the same algorithm as in “Group/Point Order.

c) ”Group/Point Severity”
Order the forecast points by their maximum category, and within each forecast group, order the forecast points by their maximum category.

For Point segmentation mode, groups are sorted first by the severity, the most severe group will be list first. Within each group, forecast points are sorted by the severity also.

For Group segmentation mode, it will use the algorithm in “Group Severity/Point Order” option.

For County segmentation mode, it will use the algorithm in “Group /Point Order” option.

d) ”VTEC Action”

For Point segmentation mode, groups are first sorted in ascending order by the ordinal number specified for the forecast group. Within each group, forecast points are sorted by the VTEC action codes as follows COR, CAN, EXP, EXT, CON, NEW.   Because forecast groups are usually defined by river reach, this method ensures that points along the same river reach are grouped together.

For Group segmentation mode, groups are sorted by the VTEC action codes. Within each group, forecast points are sorted by the VTEC action codes.

For County segmentation mode, counties are sorted by the VTEC action codes. Within each county, forecast points are sorted ascending by their ordinal value.
TEXTCASE:

Specifies the case of the text included in the product.  The keyword value is either FORCEUPPER or MIXED.

B.4   Header Section Keywords
For the header section, the SECTION and ENDSECTION keywords are always defined. Use of the other keywords depends on whether the settings are being defined for a official product or a NWR/CRS product, as defined by a product block keyword discussed above.  If creating an official product, then the keyword TEMPLATE is used.  If creating a NWR/CRS product, the keyword NWR_HEADER is used.

NWR_HEADER:

This keyword defines all the attributes associated with the header generated for the NWR/CRS products.  There are seven values that are required for this keyword, each separated by a space or comma.  The 7 fields are given in the following order:

Message Format -
Five-character descriptor that must match the CRS message format.  Currently, this value must be set to T_ENG.

Periodicity -

Integer value that must be between 0 and 1440.  It represents the repetition period in minutes for transmission of messages based on time.

Active Switch -
One-character field set to either A (active), I (inactive), or X (synthetic speech override).

Delete Switch -
One-character field set to either D (delete) or S (save).

Confirmation Switch -
Integer value set to either 1 (confirmation requested) or 0 (confirmation not requested).

Interrupt Switch -
Integer value set to either 1 (interrupt requested) or 0 (interrupt not requested).

Alert Tone Option -
Variable-length string with either the value BOTH (implement Alert Tone and NWR SAME activation), SAME_ONLY (implement NWR SAME activation), or NEITHER (implement neither mechanism).

B.5   Headline Section Keywords 
For the Headline block, only the SECTION, TEMPLATE, and ENDSECTION keywords mentioned earlier are supported.

B.6   Summary Section Keywords
For the Summary block, the following keyword is supported, in addition to the SECTION, TEMPLATE, and ENDSECTION keywords discussed earlier:

SPECIAL_TEMPLATE:

This optional record specifies that a unique template be used for the given forecast group.  The keyword values are the forecast group id followed by the name of the template.

B.7   Tabular Section Keywords 
For the tabular block, only the SECTION, TEMPLATE, and ENDSECTION keywords mentioned earlier are supported.

B.8   Data Roundup Subsection Keywords
For the data roundup block, the file supports the following keyword, in addition to the SUBSECTION, TEMPLATE, ENDSUBSECTION keywords listed earlier:

SPECIAL_TEMPLATE:

This optional record specifies that a unique template be used for the given forecast point.  The required keyword values are the forecast point id and the name of the template.

B.9   Impact Statement Subsection Keywords
For the impact statement block, the keywords listed below are supported, in addition to the SUBSECTION, TEMPLATE, and ENDSUBSECTION keywords listed earlier.  Some of the keywords use the term STAGE since they were named before the flow-based feature was added.

REFERENCE_VALUE_TYPE:

Specifies the reference stage to use in defining the stage window for the forecast point.  This keyword named REFERENCE_STAGE_TYPE until the feature to manage impact statements by flow also was added.  .  The required value is one of the following fields:

"CUROBS" - Use the current observed value.

"MAXFCST" - Use the maximum forecast value.

"MAX" - Use maximum of the current observed or maximum forecast value.

STAGE_WINDOW:

Specifies the offsets from the reference stage value to use when defining the lower and upper limits of the value window.  A negative numeric value is required for the lower offset.  This is only used when determining stage-based windows.

FLOW_LOWER_WINDOW, FLOW_UPPER_WINDOW:

These two keywords specify the offsets from the reference flow value to use when defining the lower and upper limits of the value window.  The values are expressed as a percent of reference flow value.  A value between 0-100 % s required for the lower offset, while the upper offset is required to be greater than 0%.  This is only used when determining flow-based windows.

SEARCH_TYPE:

Specifies the type of search to perform when trying to find an impact statement.   For all of the modes, the FLDSTAGE_FILTER option applies and may limit which impact stages are considered.  One of the following values is required:

"CLOSEST_IN_STGWINDOW" - Use the impact stage that is closest to the reference stage and within the stage window.

"HIGHEST_IN_STGWINDOW" - Use the highest impact stage that is within the stage window.

BELOW_UPPER_STGWINDOW - Use all the impact stages that are within the stage window.

FLDSTAGE_FILTER:

Specifies the maximum difference below the flood stage which an impact statement may be in order for it to be considered. This is only used when determining stage-based windows.

FLDFLOW_OFFSET_FILTER:

Specifies the maximum difference below the flood flow which an impact statement may be in order for it to be considered. This is only used when determining flow-based windows. 

B.10   Historical Comparison Subsection Keywords
For the tabular block, the keywords listed below are supported, in addition to the SUBSECTION, TEMPLATE, and ENDSUBSECTION keywords. Some of the keywords use the term STAGE since they were named before the flow-based feature was added.

REFERENCE_VALUE_TYPE:

Specifies the reference stage to use in defining the stage window for the forecast point.  The required value is one of the following fields:

"CUROBS" - Use the current observed value.

"MAXFCST" - Use the maximum forecast  value.

"MAX" - Use maximum of the current observed or the maximum forecast value.

STAGE_WINDOW:

Specifies the offsets from the reference stage to use when defining the lower and upper limits of the stage window.  A negative numeric value, followed by a positive numeric value, must be specified.  This is only used when determining stage-based windows.

FLOW_LOWER_WINDOW, FLOW_UPPER_WINDOW:

These two keywords specify the offsets from the reference flow value to use when defining the lower and upper limits of the value window.  The values are expressed as a percent of reference flow value.  A value between 0-100 % s required for the lower offset., while the upper offset is required to be greater than 0%.  This is only used when determining flow-based windows.

TIME_WINDOW:

Specifies the number of "lookback" years for determining the time window.  The required value is a numeric value.

SEARCH_TYPE:

Specifies the type of search to perform when trying to find an historical crest.  One of the following values is required:

"RECENT_IN_WINDOWS"

Use the most recent crest that is within the stage window and the time window.

"CLOSEST_IN_WINDOWS"

Use the crest closest to the reference crest that is within both the stage window and the time window.

"RECENT_IN_STGWINDOW"

Use the most recent crest that is within the stage window.

"CLOSEST_IN_STGWINDOW"

Use the crest closest to the reference stage and within the stage window.

"HIGHEST_IN_STGWINDOW"

Use the highest crest that is within the stage window.

FLDSTAGE_FILTER:

Specifies the maximum distance below the flood stage which an impact statement may be in order for it to be considered.  This is only used when determining stage-based windows.

FLDFLOW_OFFSET_FILTER:

Specifies the maximum difference below the flood flow which a crest may be in order for it to be considered. This is only used when determining flow-based windows. 

B.11   Call-To-Action Section Keywords
For the Call-To-Action section, only the following keyword  is supported, besides the SECTION, TEMPLATES, and ENDSECTION keywords, that were discussed earlier.

SKIPLINE:

Dictates whether a blank line is inserted in between successive call-to-action statements, if more than one is selected.  The allowable values are “YES” and “NO”.

B.12 Sample Product Settings File

Shown here is a definitions file for a segmented VTEC Flood Warning (FLW) product.


Appendix C. Template Records Reference 

All the product text generated by RiverPro is generated using template files to control the actual text in the product.  Template files use a keyword approach to identify each record (i.e. line) of the template file, with the keyword beginning of the record and terminated by a colon.  Following the keywords are values or instructions associated with the keyword,. The general format of template records is:

keyword:  instructions_asociated_with_keyword

Each template record must begin with a keyword.  If one is not specified, then a PHRASE type keyword is assumed.   Throughout this Appendix, the keywords are presented in UPPERCASE for readability, even though they are normally presented in the templates as lowercase, also for readability.

The template files allow for comment symbols and continuation lines.  Comment lines begin with the symbol # in the first column.  Continuation lines are designated by the continuation symbol (&) as the last character on the template line.  Do not insert any characters after the continuation symbol.

The keywords, or record types, that are permitted for a given template depend on the product section/subsection.   The template keywords are listed below with a brief statement regarding their function and any restrictions on which section/subsection can use the keyword.  A detailed description of the template keywords follows in the subsequent sections.  Following these descriptions are a set of sample templates to demonstrate the use of the template records.

Table C-1.  Template Record Types

	Keyword(s)
	Description.   

	NAME
	Identifies name of template and begins template definition.

	PHRASESTR
	Forces output of actual phrases in paragraph form.  Variable values are inserted within phrase to allow “fill-in-the-blank” feature.  Not used in the tabular section.

	BULLETSTR
	Like PHRASESTR but uses bullet format style.

	INDENTSTR
	Like PHRASESTR but uses indented style.

	CONDITION
	Controls whether output for associated phrase is produced.  It gives logical expression which must evaluate to true for associated phrase to be inserted in product.  Required in summary section and roundup subsection templates, and optional in headline section templates.

	FORMATS/VARLIST
	These are paired records. For non-tabular sections, specifies format to use for associated variables given in VARLIST; these variables may be used in PHRASESTR records.  For tabular sections, the formats are for variables which are used when output is triggers by a FP_ID or LOCID record.   Not meaningful in the basis section or the call-to-action section templates. 

	SPECTIME 
	Specifies times for special stage/discharge data.  The “PE” variable feature should be used instead of this feature.  Supported in the roundup and tabular templates.  This keyword has an alternative name of SPECSTAGETIME.

	
	These keywords are supported in the tabular template only:

	LITERAL
	Forces literal output for product, with no insertion of variable values supported.

	LOCID
	Forces output for given location, using FORMATS/VARLIST info.

	FP_ID
	Like LOCID, but limited to river forecast points.

	MISCWRT
	Forces output using variables not specific to a location or forecast point.

	GRPNAME
	Forces output of the forecast group name.

	MSGDATA
	Controls how missing data are handled.

	
	These keywords are supported in the headline template only:     

	ACTIONBEGIN
	Beginning of instruction block for given VTEC action code.

	EVENTBEGIN
	Beginning of instruction block for single VTEC event, for current VTEC action code.

	EVENTEND
	End of instruction block for event.

	ACTION END
	End of instruction block for action.

	#
	Comment line indicator.


C.1   NAME Records
The NAME keyword identifies the name of a template.  The keyword value is the name of the template.

Multiple templates are typically stored in a single template file; the name uniquely identifies each of the templates and is placed at the beginning of the template.   A template definition ends when the next NAME keyword is found, or the end of the file is reached.

C.2   CONDITION Records
The CONDITION record specifies a condition which is basically an "IF statement" that must evaluate to TRUE for the phrase in the succeeding PHRASE record to be generated in the product.

Conditions must begin and end with left and right parenthesis, respectively.  Within these bounding parentheses is the complete conditional expression, which supports the following items:

· Relational operators - 
"LT", "LE", "EQ", "NE", "GE", "GT"

· Logical operators - 

"AND", "OR"

· String operators - 

"SEQ", "SNE"

· Integer and float constants (e.g. 12, 28.5)

· Variables (surrounded by angle brackets)

· String constants (surrounded by double quotes)

· Delimiting parentheses

A condition consists of one or more relational expressions, with each expression surrounded by parentheses, and with logical operators between any successive relational expressions.  Relational expressions must be enclosed within parentheses; this is optional but recommended for logical expressions.  All individual entries in the condition must be separated by a blank(s); including all parentheses.

There are limitations on which template variables can be specified depending on which product section is using the template.  See Appendix D for information on these access limitations.  If the phrase is to always be included, the CONDITION record is still required but can have a special keyword value of "TRUE". 

C.3   PHRASESTR Records
The PHRASESTR keyword value gives the phrase which is output to the product. Therefore, it is arguably the most important type of template record.  For templates which require CONDITION records, each PHRASESTR record must be preceded by an associated CONDITION.  The phrase is then generated for output only if the condition is true.

For all sections that support variable substitution, the phrase can contain embedded variable names.  The value of the embedded variable is automatically inserted to form the output phrase.  There are restrictions on some variables that prevent their use in certain sections/subsections of the product as described in Appendix D.  The names of variables are given as a string surrounded by angle brackets as in "<MaxStg>".

The phrase itself begins immediately after the colon that terminates the keyword PHRASESTR, and ends at the end of the record (unless continuation lines are used), so be thoughtful in the use of leading and trailing blanks.

The user can specify a special sequence of characters in the PHRASESTR record which results in the current line being terminated, and the subsequent output appearing on a new line.  This feature is referred to as the “forced newline” feature.  The special sequence is a pair of vertical bars (||).  Anytime this sequence is encountered, a newline character is written to the product output. 

The maximum number of template phrase/condition combinations allowed in a single template is currently defined as 300. 
C.4  BULLETSTR Records 
The template record type BULLETSTR follows the same rules as PHRASESTR, but produces bullet style output as per the NWS Directive 10-1701 policy.  The BULLETSTR record can be specified anywhere in a template that the PHRASESTR record is permitted.  Its rules of use are the same; i.e. it is used with conditional control in Summary and Roundup sections, and as a non-conditional record in the other sections. The functional difference between BULLETSTR and PHRASESTR is in the leading asterisk and the word wrap feature.

NWS 10-1701 states that bullet lines have an asterisk, followed by one blank, then the text, with subsequent phrases “wrapping” as needed to follow up lines, which are indented by two spaces.  In the template, the user can include blanks, or not, after the “bulletstr” keyword; the formatter will ignore blanks and always place the text one blank after the asterisk.

The RiverPro feature of including a forced end-of-line instruction (||) in the BULLETSTR record can be used to create quasi-bulleted text, but if info in a single bullet goes past one line then the next line does not indent the required two spaces.  The BULLETSTR provides a much easier way for generating bulleted information.

C.5  INDENTSTR Records 
The template keyword IDENTSTR behaves the same as PHRASESTR, but ensures that the text is always indented two spaces, not just for the first line, but for any subsequent continuation lines in a string.  This feature is useful for the headline section, when detailing event info.  It is similar to the bullet text feature, but does not have the leading asterisk.

C.6   FORMATS and VARLIST Records
The VARLIST and FORMATS keywords are paired keywords that work together in a complementary fashion.  Therefore, their discussion is presented in the same section.   As their names imply, the VARLIST and FORMATS record have a list of variables and format specifiers, respectively.  This paired information is used when a later template record triggers the generation of output in the product.

The way they are used depends upon whether they are in the tabular template or a template for one of the other product sections/subsections.

C.6.1  Non-Tabular Template Usage
In the non-tabular section templates, the two records work together to define the format to use for a corresponding variable.  The number of format specifiers in the FORMATS record must match the number of variables in the VARLIST record.  The first variable name listed for the VARLIST is output in a format specified by the first format specification in the FORMATS; the second with the second, etc.  

When formatting the value of a variable encountered when processing a PHRASESTR record, the format used is determined as follows. If the VARLIST record includes the referenced variable, then the corresponding format in the FORMATS record.  If the VARLIST does not include the referenced variable, then the default format defined in RiverPro for that variable type (e.g.  float).  Because of this default option, the VARLIST/FORMATS records are options in the non-tabular templates. Only one FORMATS and VARLIST keyword is allowed per non-tabular template. 
C.6.2  Tabular Template Usage

In the tabular section template, the FORMATS record not only gives the formats for corresponding variables, but also serves as the primary instruction for specifying which data to output in the tabular text.  The number of VARLIST variables must equal the number of FORMATS formats that are for variables, not necessarily the total number of format items.  This means that the number of FORMATS formats may be greater than the number of VARLIST variables.

This is noteworthy since it is probable that the X (i.e. blank space) and literal string formats are used.  The FORMATS keyword is mandatory in the tabular section template if the FP_ID keyword is used.  If the FORMATS keyword contains formats for variables, then the VARLIST keyword is also mandatory.  It is important that integer formats be given for integer variables, float formats for float variables, etc.  Unpredictable output results if a mismatch exists.  Make sure that the format for the Nth variable in the FORMATS list matches the data type of the Nth variable in the VARLIST list.  The FORMATS and VARLIST paired keywords can be repeated throughout the template because the tabular template is processed "on-the-fly".  

Unlike the non-tabular templates, the tabular templates allow multiple FORMATS/VARLIST records.  When output is triggered by tabular template records such as the FP_ID and MISCWRT template records, the latest FORMATS and VARLIST records are used to control and format the resulting text. 
For a description of how the specified formats and variables are used for the tabular section, refer to the explanation given with the FP_ID keyword or refer to the discussion of how the tabular section text is created.

C.6.3  FORMATS Specifiers

The FORMATS specifiers support many different format types, with a naming convention similar to that used in computer languages.  There are typical formats for integer, floating point, and character string variables.  Additionally, there are formats for blank spaces, a string literal, and a large set of formats for time variables.  A list of the supported formats is given below. 

Table C-2 Template Format Specifiers

	Format

Specifier
	Description

	"I#"
	Integer format, where "#" is the field width.

	"I#.#"
	Integer format, where "#" is the field width and any leading zeroes are included.  The two numbers (#) must be equal.

	(F#.d"
	Float format, where "#" is the total field width and "d" is the number of digits to the right of the decimal point.  The "d" value may be given as "0" to have a float value displayed as an integer.  When using F#.0 formats, any leading zeroes are stripped off and the number is right‑justified.

	"S#"
	String format, where "#" is the field width

	"sss"
	Literal string format, where "sss" is a string constant and may contain embedded blanks.  This format is not associated with a variable.  It is permitted only for the tabular template.  The continuation symbol ("&") can be contained as a literal within quoted literal strings of FORMATS, and will not be interpreted as a continuation symbol.

	"X#"
	Blank spaces, where # is the number of blanks.  This format is not associated with a variable.  It is permitted only for the tabular template.  A variation of this format can be used to force a newline character to be written to the product output, and have subsequent text written to a new line.  This feature is referred to as the tabular forced newline feature. To use this, specify a X0 format,

	"T_xxx"
	Date/time format where xxx is from a list of allowable date/time formats that are provided.   The time formats provide a considerable number of options, which are detailed in the following section.


C.6.4  Time Formats

There are many ways in which RiverPro time values can be presented in the generated product:

a) A set of predefined date/time formats are available.  

b) A method exists to define a custom format through use of the T_Uxxx (i.e. Time_User) format

c) A special T_WWA (i.e. Time_Watch, Warning, Advisory) format is available.

d) A special user-configurable “time phrase” format feature is available. 

Each is described separately - the predefined, T_Uxxx, and T_WWA formats are described below, while the time phrase format is described in Appendix A since it uses a file to control its formatting. 
C.6.4.1  Time Zone Issues
RiverPro uses many time stamps throughout its operations.  This includes the times shown in the user interface, the generated output product text, and the time specification given in the files that contain the product settings and template.

In general, the time stamps given in the user interface and the product output are represented as local time.  The one exception is the expiration time used in the Universal Generic Code (UGC) contained in the product header generated by RiverPro. This time is given in GMT.

The local time is defined for RiverPro by defining the Linux environment variable $TZ.  This is managed via the WHFS token settings.  RiverPro has a time zone format feature that allows the user to control whether the product format’s time variables use a local time that is the same for all references, or instead use a method where the time zone is uniquely defined for each location.

C.6.4.2  Predefined Time Formats

The remaining date/time format specifiers are given below and use a naming convention where the following abbreviations are used:

HH = two-digit hour, 
H = one/two-digit hour

M = month, 


D = day, 


Y = year,

W = weekday, 

X = AM/PM indicator.

C = character, 

A = abbreviated.

A field which can be either numeric or character is numeric unless the "C" qualifier is before it, as in "CM".  A field which can be abbreviated is assumed to be unabbreviated unless the "A" qualifier precedes it as in "CAM" for character-abbreviated-month.  The default format gives date-times as DD/MM HH:MM as in 03/30 22:00. 

Table C-3   RiverPro Predefined Time Formats

	Predefined Name
	Description/example

	“T_Uxxx”
	user_specifiable (see separate discussion)

	“T_WWA”
	Watch/Warning/Advisory style (see separate discussion)

	"T_MMDD"
	04/05

	"T_MMDDYY"
	04/05/97

	"T_MMDDYYYY"
	04/05/1997

	“T_MMDDXM”
	05/13 PM

	"T_CAMDD"
	JAN 12

	"T_CMDD"
	JANUARY 12

	"T_CAMDDYYYY"
	JAN 12 1994

	"T_CMDDYYYY"
	JANUARY 12 1994

	“T_AWH”
	WED 1 AM

	"T_AWHH"
	WED 10 AM

	"T_WHH"
	WEDNESDAY 10 AM

	“T_AWHHNN”
	TUE 12:30 AM

	"T_WCAMDD"
	WEDNESDAY JAN 12

	"T_WCMDD"
	WEDNESDAY JANUARY 12

	"T_WCAMDDYYYY"
	WEDNESDAY JAN 12 1994

	"T_WCMDDYYYY"
	WEDNESDAY JANUARY 12 1994

	"T_AWCAMDDYYYY"
	WED JAN 12 1994

	"T_AWCAMDD"
	WED JAN 12

	“T_DDHHNN”
	312359

	"T_HW"
	7 AM MONDAY

	"T_HHW"
	10 AM WEDNESDAY

	"T_HHAW"
	10 AM WED

	"T_HHMMDD"
	10 AM 01/12

	“T_HHXM”
	11 AM

	"T_AW"
	WED

	"T_W"
	WEDNESDAY

	“T_MMDDS”
	1231

	“T_AWXM”
	Thu PM

	“T_WXM”
	Thursday PM

	"T_PHRASE"
	(See detailed discussion in Section A.1.3)

	"T_HEADER"
	1050 AM CST MON FEB 14 1994

	“T_DEFAULT”
	03/30 14:00


C.6.4.3  T_Uxxx Time Format

The general form of this format specifier is:

T_Uxxx 

where xxx is any collection of characters, and which can include any of the formatting directives listed below. 

These directives are based on the formatting directives available via the LINUX C function strftime().   Use the Linux “man” command for more details on these directives.

One additional directive is also supported by RiverPro ‑ the caret character (^) is used to represent the space character since the xxx string can not include any embedded blanks. The xxx string typically includes a combination of these directives, which are characterized by a leading percent sign. String literals can also be incorporated into the xxx string; a typical use would be for a comma.  The table below details the T_U format specifiers.

An example RiverPro usage of this format is: T_U%Y^%b^%d,^%H:%M, which would produce a time with the form of: 2000 APR 6, 11:00. 

Table C-4  T-Uxxx Time Format Specifiers

	Format Specifier
	Description

	^ 
	single blank character 

	%a
	Locale's abbreviated weekday name. 

	%A
	Locale's full weekday name.

	%b
	Locale's abbreviated month name. 

	%B
	Locale's full month name. 

	%c
	Locale's appropriate date and time representation. 

	%C
	The century number (the year divided by 100 and truncated to an integer) as a decimal number [00‑99]. 

	%d
	Day of the month as a decimal number [01,31]. 

	%D
	Equivalent to the directive string %_m/%_d/%_y. 

	%e
	Day of month as decimal number [1,31]; single digit is preceded by  space. 

	%F
	Equivalent to %Y-%m-%d

	%g
	Same as %G, but with two digit year

	%G
	Year with century as a decimal number, with year based on week.

	%h
	Equivalent to %b. 

	%H
	Hour (24‑hour clock) as a decimal number [00,23]. 

	%I
	Hour (12‑hour clock) as a decimal number [01,12]. 

	%j
	Day of the year as a decimal number [001,366]. 

	%k
	Hour as 24-hour decimal; single digits have preceding blank.

	%l
	Hour as 12-hour decimal; single digits have preceding blank.

	%m
	Month as a decimal number [01,12]. 

	%M
	Minute as a decimal number [00,59]. 

	%n
	The new‑line character. 

	%p
	Locale's equivalent of either AM or PM. 

	%P
	Same as %p, but in lowercase.

	%r
	The time in AM and PM notation; in the POSIX locale this is equivalent to %_I:%_M:%_S %_p. 

	%R
	The time in 24 hour notation (%H:%M). 

	%S
	Second as a decimal number [00,61]. 

	%t
	The tab character. 

	%T
	The time in hours, minutes, and seconds (%H:%M:%S). 

	%u
	The weekday as a decimal number [1(Monday),7]. 

	%U
	Week number of the year (Sunday as the first day of the week) as a decimal number [00,53]. All days in a new year preceding the first Sunday are considered to be in week 0. 

	%V
	The week number of the year (Monday as the first day of the week) as a decimal number [01,53]. If the week containing January 1st has four or more days in the new year, then it is considered week 1; otherwise, it is week 53 of the previous year, and the next week is week 1. 

	%w
	Weekday as a decimal number [0(Sunday),6]. 

	%W
	Week number of the year (Monday as the first day of the week) as a decimal number [00,53]. All days in a new year preceding the first Monday are considered to be in week 0. 

	%x
	Locale's appropriate date representation. 

	%X
	Locale's appropriate time representation. 

	%y
	Year without century as a decimal number [00,99]. 

	%Y
	Year with century as a decimal number. 

	%Z
	Time zone name (or no characters if no time zone exists). 

	%%
	The percent (%) character. 

	%+
	Date and time.


 

C.6.4.4  T_WWA Format
RiverPro has a time format T_WWA to output time phrase especially for VTEC related variables such as <EventBeginTime>, <EventEndTime>, <PrevEventBeginTime>, <PrevEventEndTime> and <EventTime>. The T_WWA is based on the time formats used for general NWS Watch, Warning, Advisory(WWA) products, although there are differences between the two. Flood watch for forecast point product (FFA), flood warning for forecast point product (FLW) and flood statement for forecast point product (FLS followup flood warning) use the time phrases specified for long duration watches. Currently, RiverPro also use the time phrase specified for long duration watches for the flood advisory product (FLS), according to NWSI 10-922, it should use the time phrase for long duration warnings and advisories. 
In RiverPro, the time will be identified as being in one of four time slots in a day [0-6), [6 12), [12-18), [18-24).  The day is identified as today (Day0), tomorrow (Day1), etc. (DayN within one week), (DayN beyond one week). For the four slots the time is formatted as:

Day0: 
“early this morning”, “this morning”, “this afternoon”, “this evening” 

Day1: 
“late tonight”, “<Day1> morning”, “<Day1> afternoon”, “<Day1> evening”.

DayN (within one week): “late <DayN-1> night”, “<DayN> morning”, “<DayN> afternoon”, “<DayN> evening” 

DayN (beyond one week): weekday month day 

For variables <EventBeginTime>, <EventEndTime>, <PrevEventBeginTime>, <PrevEventEndTime>, they use the format described above. If the event ending time is missing, <EventEndTime> outputs “FURTHER NOTICE”.


For variable <EventTime>, it uses T_WWA format and considers some special conditions as well. It generally states as ”from <EventStartTime> to <EventEndTime>”, The following lists some other special cases:

a. If event ending time is missing, <EventTime> outputs: “from event start time until further notice”

b. If event start time is missing, <EventTime> outputs: “until event ending time”

c. If event start time and ending time are missing, <EventTime> outputs: “until further notice”

d. If event becomes effective within 3 hours from the issuance time, <EventTime> outputs “until event ending time”

e. If event start time and ending time have the same time phrase, <EventTime> outputs “during event ending time”.

C.7   SPECTIME Records

This records was intended for use when a <SpecObsStg> or <SpecFcstStg> variable is specified.  Although these variables are still supported, it is suggested that the “physical element” data variables be used instead of the <SpecXXXStg> variables because of their greater flexibility and ease of use.

The SPECTIME record provides the means of defining the specific times for observed and forecast stages.  These times are specified in the following manner.

After the keyword, the next two values together specify the reference, or base, time.  These two values are the date, given as either MM/DD/YYYY or by the keyword value "TODAY", and the time, given as HH:MM.  Following these two values are one or more sets of three values, where the first of these three values gives a day count offset relative to the base time; the second gives an hour count offset relative to the base time, and the third gives a time window size in hours.  For example, if the base time is given as 5/13/1993 07:00, and the day, hour, and window values are +1 -3 1, then this implies a stage value closest to 5/14/1993 04:00 and between 03:00 and 05:00.  The SPECTIME record can contain multiple sets of these three values.  Times in the SPECTIME record are always given in terms of GMT.

These values are then used only when a <SpecObsStg> or <SpecFcstStg> variable is specified.  When these variables are specified either in a PHRASESTR record (for a non-tabular template) or a VARIABLE record (for a tabular template), then the first usage of one of these variables results in a search for a value for the time range specified by the first set of information in the SPECTIME record, the second usage uses the second set, etc.  For certain stage data requests in tabular templates, the user can choose between using the <Spec...Stg> variables in conjunction with the SPECTIME records or using the observed data variables.   

C.8   LITERAL Records
The text that follows is the keyword value. This record is only supported for the tabular template.  It is inserted into the output tabular text verbatim, without any inserted text from a variable substitution.

C.9   FP_ID Records
The required keyword value is an identifier for a forecast point location.    This record is only supported for the tabular template.

An FP_ID record triggers output of a line of information for the forecast point, using the format given by the FORMATS record.  Each time it is encountered, then the current FORMATS and VARLIST definitions are used.  Each format for a variable in the FORMATS record is expected to correspond to a variable in the VARLIST record.  The FP_ID record indicates the forecast point to use when generating output data for variables associated with a forecast point.  

C.10   LOCID Records
The required keyword value is a location.  This record is only supported for the tabular template.

This template record is a generalized version of the "FP_ID:" record. Whereas the FP_ID record type is limited for use with forecast points, the ID record type can be used with any data location.

The variables associated with the LOCID record (via a preceding "VARLIST:" record) can only include either the <ObsPE> type variables, and a few other select variables. The other variables supported by the ID record type are: <Id>, <IdName>, <County>, <StateId>, <StateName>, <River>, <BankStg>, <WStg>, <FldStg>, <FldFlow>, <ZDatum>, <Reach>, <Proximity>.

The LOCID and FP_ID record types can be particularly helpful when presenting a table of the same data for each station. In this case the FORMATS and VARLIST record can be specified once, and the LOCID record then used over and over for each line. The alternate method requires a separate VARLIST record for each station to allow the station to be uniquely specified, which makes for much busier templates.

C.11   GRPNAME Records
The required keyword value is the skip option.  This record is only supported for the tabular template.

If the value is SKIP or NOSKIP, then a forecast group name is written anytime the forecast group for a forecast point specified in an FP_ID does not match the previous forecast group.   If the value is SKIP, then a blank line is inserted anytime a forecast group name is written to the output product.  If the value is NOSKIP, then no blank line is written. 

The GRPNAME record type also supports the value of OFF, which suppresses writing the group name to the file.  Because the tabular template is processed in a sequential mode, this allows the group name (typically defined as the basin name) to be turned on or off within different parts of the tabular output. 
C.12   MISCWRT Records
No keyword value exists for this keyword.  This record is only supported for the tabular template.

When this line is encountered, the FORMATS and VARLIST records are processed to generate an output line in the product, similar to the FP_ID and LOCID keywords.  The variables specified in the VARLIST can not be any of the forecast point variables since RiverPro has no way of knowing for which forecast point the variable would apply.  However, the “physical element” variables can be used, which allow any location identifiers including forecast points, since they allow for specification of the location identifier within the variable definition.

C.13   MSGDATA Records
The required keyword value indicates what to do in the event that missing data are encountered.  This record is only supported for the tabular template.

The value of the keyword is either:

a) “SKIP” - If a value of SKIP is given, then any line in the tabular section which has at any missing values in it is NOT written to the output product.  The SKIP instruction acts like a “skip-if-any-missing” option.
b) “SKIPALL xxx” - If the SKIPALL value is given it is expected to be following by a missing value indicator.  This option acts like a “skip-if-all-missing” option.  If some but not all of the values have missing values, then the xxx string is used to represent the missing values.  If all the values are missing, then no output is written to the generated product. . 

c) A user‑defined string to insert into the place of a missing value.  The specified string (i.e. “M”) is written to the output product in place of a value that is missing. In this case, if any are missing, then the indicator is used to represent the value in the product.  For lines with more than one value, this limits product options.

In summary, there are three options:  SKIP (skip-if-any-mising); SKIPALL M (skip-if-all-missing but use the 2nd field, in this case M, to represent missing data if not all are missing); and M (missing value indicator for any missing; line is never skipped).  If nothing is specified after the SKIPALL instruction, then “MSG” is used for the missing values. 

C.14 ACTIONBEGIN, ACTIONEND and EVENTBEGIN, EVENTEND Records
These two sets of paired keywords are only supported in the headline section templates.  

These four keywords: “action_begin”, “action_end”, “event_begin” and “event_end” provide a unique method for controlling the phrasing of generated data.  The template contents between the “action_begin” and “action_end” are called the action block.  The template contents between the “event_begin” and “event_end” are called the event block.  It is presumed, but not required, that multiple action blocks are included in the template, with an action block provided for each of the 6 actions (NEW, CON, EXT, CAN, EXP, COR) supported for the hydrologic VTEC products.  The event block must be within the action block.  

The general headline template structure is:

template_name XXX

conditionstr: ( test… )

phrasestr: xxx xxxx xxx

#

action_begin: XXX

phrasestr: yyy yyyy…

phrasestr: ggg ggg ggg…

#

event_begin:

phrasestr: zzz zzz zzz…

conditionstr: ???

phrasestr: sss sss sss ….

event_end:

#

phrasestr: ttt ttt tttt….

action_end: 

#

action_begin: XXX

phrasestr: yyy yyyy…

event_begin:

phrasestr: zzz zzz zzz…

phrasestr: sss sss sss ….

event_end:

phrasestr: ttt ttt tttt….

action_end:

#

a) When creating the headline section, RiverPro processes the template starting at the beginning of the named template.  It processes any template records that may appear outside the action blocks, either before or after.  The variables in these records are expected to be product-wide variables, not specific to a forecast point or group.  


When RiverPro detects the beginning of the action block, as noting by the presence of the keyword “action_begin:”, it then processes any records that may appear before the event block.  When the event block beginning is encountered, it processes the entire event block for each of the included events matching the current action code, and generates the phrases for these events.  This may include one or more events.  Phrases within the action block, but either before or after the event block, can also be specified; the action-specific variables and fixed phases can be specified.  Product-wide could be specified, although it probably is not meaningful.  

The order of action blocks in the headline template will determine the order of the output in the product.   

b) The condition and phrasestr/bulletstr/indentstr template records are allowed to be used anywhere within the template; i.e. inside or outside event or action blocks.  However, there are limitations on the variables supported, depending on whether inside an action or event block; i.e. the headline template allows uses of product-wide variables outside the event block, action-specific variables inside the action block but outside the event block, and point-specific variables within the event block.  No forecast group variables are allowed in any part of the headline template.

c) Within the action block and outside the event block the text is expected to provide the summary for included events which have the same VTEC action code.  RiverPro processes the records for action blocks only if a VTEC product is being created and segmenting is by forecast point.  Otherwise, the action blocks and the event blocks are ignored.

d) Within the event block is information for each included event. The event block allows use of “condition:” records to be used, similar to the roundup section.  If condition is true, because either it evaluates to true or the condition is fixed to TRUE, then the phrase immediately following will be generated in the product.  If there is no condition preceding the phrase, then the text is always generated in the product.  

The event block allows the “varlist:/formats:” paired records to be specified to determine the formats for the variables.  It will not use the formats defined outside the event block.  If there are varlist/format paired records outside the event block, those are only used for phrases outside the event block.

Event blocks can only exist within action blocks.  If there are outside an action block, then the event block is ignored.

C.15   Sample Templates for Header Section
#

# HEADER SECTION TEMPLATES

#

#‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

#   RIVER STATEMENT

name: rvs

formats: T_HEADER

varlist: <CurDate>

phrasestr:<UGCListC>

phrasestr:RIVER STATEMENT 

phrasestr:NATIONAL WEATHER SERVICE SILVER SPRING, MD

phrasestr:<CurDate>

#

#‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

#  FLOOD STATEMENT

name: fls

formats: T_HEADER

varlist: <CurDate>

phrasestr:<UGCListC>

phrasestr:RIVER FLOOD STATEMENT

phrasestr:ISSUANCE NUMBER <IssuanceNumber> 

phrasestr:NATIONAL WEATHER SERVICE SILVER SPRING, MD 

phrasestr:<CurDate>

#

C.16   Sample Templates for Tabular Section
# TABULAR SECTION TEMPLATE

#

name: default

grpname: skip

literal:            FLD  OBSERVED        FORECAST 6AM    CREST

formats:"LOCATION    STG  STG  DAY TIME" T_AW T_AW "STG TIME"   

varlist: <Day1> <Day2> 

miscwrt:

literal:

specstagetime: TODAY 06:00               +1 0 4  +2 0 4 

formats: X2 S9 X2 F2.0 X2 F4.1 X1 T_AWHH X2 F5.1 X2 F5.1 X3 &

F5.1 X2 T_AWHH

varlist: <IdName> <FldStg> <ObsStg> <ObsTime> <SpecFcstStg> & <SpecFcstStg> <FcstCrestStg> <FcstCrestTime>

literal:UPPER TEST RIVER:

fp_id: BLKO2

fp_id: TONO2

#

literal:  

literal:LOWER TEST RIVER:

fp_id: WANO2

fp_id: DOVO2

C.17   Sample Templates for Data Roundup Subsection
# ROUNDUP SUBSECTION TEMPLATES

#

name: default

formats: T_HHW  T_HHW T_HHW T_HHW T_HHW T_HHW T_HHW

varlist: <ObsTime> <MaxFcstTime> <ObsRiseFSTime> <ObsFallFSTime> &

<FcstRiseFSTime> <FcstFallFSTime> <FcstCrestTime>

condition: ( <ObsCat> EQ 0 )

phrasestr:FOR <IdName>, THE LATEST READING IS <ObsStg> FEET &

AT <ObsTime>.  

condition: ( <ObsCat> GT 0 )

phrasestr:FOR <IdName>, <ObsCatName> FLOODING IS OCCURRING, WITH &

A STAGE OF <ObsStg> FEET MEASURED AT <ObsTime>.  

condition: ( <ObsStg> EQ MISSING )

phrasestr:For <IdName>, NO OBSERVED STAGE VALUE IS AVAILABLE.  

#

condition: ( <MaxFcstCat> EQ 0 )

phrasestr:NO FLOODING IS FORECAST.  

condition: ( ( <MaxFcstCat> GT 0 ) AND ( <FcstFSDeparture> GT 0 ) )

phrasestr:<MaxFcstCatName> FLOODING IS FORECASTED, WITH A MAXIMUM & STAGE OF <MaxFcstStg> FEET AT <MaxFcstTime>, WHICH IS & <FcstFSDeparture> FEET ABOVE FLOOD STAGE.  

condition: ( ( <MaxFcstCat> GT 0 ) AND ( <FcstFSDeparture> EQ 0 ) )

phrasestr:<MaxFcstCatName> FLOODING IS FORECASTED, WITH A MAXIMUM & STAGE OF <MaxFcstStg> FEET AT <MaxFcstTime>, WHICH IS EQUAL TO &

THE FLOOD STAGE.  

condition: ( ( <MaxFcstCat> GT 0 ) AND ( <FcstFSDeparture> LT 0 ) )

phrasestr:<MaxFcstCatName> FLOODING IS FORECASTED, WITH A MAXIMUM & STAGE OF <MaxFcstStg> FEET AT <MaxFcstTime>, WHICH IS & <FcstFSDeparture> FEET BELOW FLOOD STAGE.  

#

condition: ( <ObsRiseFSTime> NE MISSING )

phrasestr:THE RIVER ROSE ABOVE THE FLOOD STAGE OF <FldStg> &

AT <ObsRiseFSTime>.  

condition: ( <ObsFallFSTime> NE MISSING )

phrasestr:THE RIVER FELL BELOW FLOOD STAGE OF <FldStg> AT & <ObsFallFSTime>.  

condition: ( ( <FcstRiseFSTime> NE MISSING ) AND &

( <FcstFallFSTime> NE MISSING ) )

phrasestr:THE RIVER IS EXPECTED TO RISE ABOVE THE FLOOD STAGE OF <FldStg> AT <FcstRiseFSTime> AND FALL BELOW FLOOD STAGE AT & <FcstFallFSTime>.  

condition: ( ( <FcstRiseFSTime> NE MISSING ) AND &

( <FcstFallFSTime> EQ MISSING ) )

phrasestr:THE RIVER IS EXPECTED TO RISE ABOVE THE FLOOD STAGE OF <FldStg> AT <FcstRiseFSTime>.  

condition: ( ( <FcstFallFSTime> NE MISSING ) AND &

( <FcstRiseFSTime> EQ MISSING ) )

phrasestr:THE RIVER IS EXPECTED TO FALL BELOW THE FLOOD STAGE OF & <FldStg> AT <FcstFallFSTime>.  

#
C.18 Sample Template for Headline Section

name:flw_e922

phrasestr:This product includes the following rivers: <RiverList>.

phrasestr:This product applies to the : <GrpsFPList>.

phrasestr:

action_begin: CAN

phrasestr:...The flood warning is cancelled for the following rivers in & <ActionRiverList>..

event_begin:

indentstr:  <River> <Proximity> <IdName> AFFECTING <LocCntyList> 

event_end:

phrasestr: 

phrasestr:(optional) AFFECTING the following <ActionStateCntyList>

phrasestr:

action_end: 

#

#

action_begin:NEW

phrasestr:...The national weather service in <OfficeName> has issued a & flood warning for the following rivers in <ActionStateList>...

phrasestr:

event_begin:

formats:T_WWA T_WWA T_WWA T_WWA

varlist:<EventBeginTime> <EventEndTime> <PrevEventBeginTime> <PrevEventEndTime> 

condition: ( <EventBeginTime> NE MISSING )

indentstr: <River> <Proximity> <IdName> AFFECTING <LocCntyList> from &  <EventBeginTime> until <EventEndTime>

condition: ( <PrevEventBeginTime> NE MISSING )

indentstr: The previously issue time is <PrevEventBeginTime> and & <PrevEventEndTime>

condition: ( <PrevCat> NE <ObsCat> )

indentstr:Observed flooding changed from <PrevCat> to <ObsCat> severity & (from <PrevCatName to <ObsCatName> ) for the & following rivers in & <LocGeoArea>

#

condition: ( <PrevCat> NE <MaxFcstCat> )

indentstr:Forecast flooding changed from <PrevCat> to <MaxFcstCat> & severity (from <PrevCatName> to <MaxFcstCatName> ) for the following & rivers in <LocGeoArea>...

indentstr:OMFCat is <OMFCat> and the name is <OMFCatName>

#

event_end:

phrasestr:

phrasestr:(optional) AFFECTING the following <ActionStateCntyList>

phrasestr:

action_end:

#

#

#

name:flw_nonsegment

condition: TRUE

phrasestr: ***Headline Section***

condition: TRUE

phrasestr: This product includes the following rivers: <RiverList>.

condition: TRUE

phrasestr: This product applies to the : <GrpsFPList>.

#

#

name: fls_followupe922

formats:T_WWA T_WWA T_WWA T_WWA

varlist:<EventEndTime> <EventBeginTime> <PrevEventBeginTime> <PrevEventEndTime>

#

action_begin: COR

phrasestr:...The flood warning is corrected for the following rivers in & <ActionStateList>...

phrasestr: 

event_begin:

indentstr:  <River> <Proximity> <IdName> AFFECTING <LocCntyList>

event_end:

phrasestr: 

phrasestr:(optional) AFFECTING the following <ActionStateCntyList>

phrasestr:

action_end:

#

action_begin: CAN

phrasestr:...The flood warning is cancelled for the following rivers in & <ActionStateList>...

phrasestr: 

event_begin:

indentstr:  <River> <Proximity> <IdName> AFFECTING <LocCntyList>

event_end:

phrasestr: 

phrasestr:(optional) AFFECTING the following <ActionStateCntyList>

phrasestr:

action_end:

#

action_begin:EXP

phrasestr:...The flood warning has expired for the following rivers in & <ActionStateList>...

phrasestr: 

event_begin:

indentstr:<River> <Proximity> <IdName> AFFECTING <LocCntyList>

event_end:

phrasestr:

action_end:

#

action_begin: EXT

phrasestr:...The flood warning extended for the following rivers in & <ActionStateList>...

phrasestr: 

event_begin:

indentstr:<River> <Proximity> <IdName> AFFECTING <LocCntyList> from & <EventBeginTime> until <EventEndTime>

indentstr:The previously issue time is <PrevEventBeginTime> and & <PrevEventEndTime>

event_end:

phrasestr: 

phrasestr:(optional) AFFECTING the following <ActionStateCntyList>

phrasestr:

action_end:

#

action_begin: CON

phrasestr:...The flood warning continues for the following rivers in & <ActionStateList>...

phrasestr: 

event_begin:

indentstr:<River> <Proximity> <IdName> AFFECTING <LocCntyList> from & <EventBeginTime> until <EventEndTime>

indentstr:The previously issue time is <PrevEventBeginTime> and & <PrevEventEndTime>

event_end:

phrasestr: 

phrasestr:(optional) AFFECTING the following <ActionStateCntyList>

action_end:

phrasestr: 
Appendix D. Template Variables
A quick-reference list of all RiverPro variables is given in Table 8-2.  A detailed description of each variable is given in this Appendix.  The variables are listed in logical groupings, such as listing together all variables associated with forecast point dynamic data.  In some cases, variables are so similar that they are listed on the same line.  The variable names must be given exactly as listed; the names are case-sensitive. Listed after each variable are the:

· Variable Type.

The type can be either of the following:

· Int - Integer whole number 

· Float - Real number

· Str - Character string; the length of some string variable values is fixed, but for most strings it is variable  

· Time - 
Used for almost all time related variables; provides precision to the second

· Date  - 
Only used for historical time references; does not support any hour:minute:second component 

· Variable Product Section/Subsection Access.

Not all variables are permitted for use in all the templates that support variable substitution.  This limitation is imposed because: 

· certain variables are associated with a single forecast point or forecast group and are therefore only relevant when the template information is associated with a given forecast point (e.g. point-specific subsections) or forecast group (e.g. summary section);


· it is not logical to include certain variables in certain product sections.  

Note that the basis section and call-to-action sections do not support the template variables.  The codes used in the tables for the template sections that do support template variables are:
· H = header

· L = headline

· S = summary

· T = tabular

· R = data roundup

· I = impact statement

· C = historical comparison

· Variable Template Condition Access.

Not all variables are permitted within the conditional statements of the templates, for reasons similar to those given above for the section/subsection access.  A value of Yes means the variable can be in a conditional statement.   In the table below, this value is contained in the column entitled “?”.

· Variable Description.

A brief description of the variable and an explanation of the how the value of the variable is assigned.


D.1 Numeric Coding for River Category Levels

There are some unique features of the river category variables which are noted here.  These variables, which end with <…Cat> or <…CatName>, have six possible values.  These variables can be represented in the templates as either numerical values or as named categories.  If using these variables in condition statements, be sure that the category value being checked against matches the value of the category as given below.  For example, if checking if the category MINOR or higher, then a conditional statement may read as: ( <ObsCat> GT 0 ).

Category

Category
Category


Description
Name Value


Number Value
Undefined
MSG



-1

No flooding
NONFLOOD
0  



Minor

MINOR
1  



Moderate

MODERATE
2  



Major

MAJOR
3

Record

RECORD
4  

Special processing is needed to compute the Record categorical value.  RiverPro only uses the crest value explicitly indicated as being the record value in the Crest database table which holds all the historical crest data.  This differs from its previous method of simply taking the maximum value as the record value.  

It is possible that there is more than one entry designated as the record value, if there are two events which had the same crest. In this case it simply uses the first one found by the database.  This record value is then used for the <RecCatVal>, and used in determining the values for all the <xxxCat> and <xxxCatName> variables.   

The Crest database table uses the “prelim” field to define whether the value is a record. The field can have three values:  "P" for preliminary; "O" for official, but not a record, and “R” for official record. 
There are variables and control settings in RiverPro that require the user to specify time values.   For the time values in the SPECTIME template record and the timephrase file, as discussed elsewhere, GMT times are used.  Special variable specifications referred to as physical-element variables are supported in the tabular section which allow the user to specify retrieval of data for any location and any physical element.  These variable definitions also expect the time to be specified in GMT time.

D.2 Independent Template Variables
These variables are independent of any forecast group or forecast point.  Therefore, they are used primarily in the header section and the headline section.  Other than the <Day#> variables, most are not generally used in the other sections


Table D-1.Independent Variables
	Name
	Type
	Access
	?
	Description

	<ProdId>
	Str
	HTSRL
	Y
	The full product identifier for the product being generated as specified in the product settings.

	<ProdCateg>  


	Str
	HTSRL
	Y
	The three character category name of the product generated, as specified in the product settings. 

	<CurDate>
	Time
	HTSRL
	Y
	The current time, as given by the system clock.

	<IssuanceNumber>


	Int
	HTSRL
	N
	The issuance number is determined by knowing the product being issued and then comparing it with the carryover data which contains issuance numbers for previous products.  This variable is not very relevant with the advent of VTEC coding schemes, which use the event tracking number.

	<HSA>
	Str
	HSTRICL
	N
	Contains the value of the HSA for the currently selected office.  This name is available in the interface via the Settings|Select Office main menu option.

	<OfficeName>
	Str
	HSTRICL
	N
	This value is variable is from the database field: Admin.ofc It can be used to complete the phrase such as "The National Weather in <HSA> is continuing the ....  However, since the name for backup office is not stored in the database, this value is not useful when in backup mode. 

	<UGCListZ> <UGCListC>


	Str
	HLT
	N
	The Universal Generic Codes (UGC) header codes for zones or counties, respectively.  These codes consist of a list of UGCs, followed by the expiration time of the product.  The list is assembled by combining the UGCs for each of the forecast points included in the product; the UGCs for each forecast point are specified in the database for the forecast point.  A list of zone numbers or county numbers can be assembled.  The expiration time is controlled through definitions in the product definition set; refer to the discussion of the segmentation options for more information.

	<GrpList>


	Str
	HSLT
	N
	A list of the forecast groups that are referenced in the product.  This list is formed by concatenating the forecast group names, where a group is included if it has at least one forecast point referenced in the product.  The listing makes use of the ellipsis (...)  to concatenate the items in the list.  It has the form: “grpname1…grpname2…grpname3”.  This variable is supported for the generation of NWR/CRS products.

	<CountyList>
	Str
	HSL
	N
	A list of the counties that are considered in the product.  This list is formed by concatenating the names for those counties associated with the forecast points included in the product.  Note that multiple counties may be associated with a single forecast point.    The listing makes use of the ellipsis (...) to concatenate the items in the list. The value has the form: “counties in state1:  cnty1… cntyN and in state2: cnty1…cntyN“.  This variable is supported for the generation of NWR/CRS products.

	<RiverList>


	Str
	HSL
	N
	A list of the rivers that are referenced in the product.  This list is formed by concatenating the river names for the forecast points that are included in the product.    The listing makes use of the ellipsis (...) to concatenate the items in the list.  The value has the form: “river1…river2…riverN”.  This variable is supported for the generation of NWR/CRS products. 

	<GrpsFPList>


	Str
	HSL
	N
	A list of the forecast groups, and their forecast points, for those groups and points that are included in the product.  This is useful for the headline section.  It generates a string of the form: “grpnameA at pt1..pt2...pt3...grpnameB at pt6...pt7...pt8”.  If groups are named by river reaches, then this variable is in essence a listing of all affected rivers and their associated forecast points.  This variable is supported for the generation of NWR/CRS products. 

	<Day0> <Day1> <Day2> <Day3> <Day4> <Day5> <Day6> <Day7>
	Time
	HSTRICL
	N
	These variables represent the time for the today, tomorrow, the next day, etc.  They are useful in the MISCWRT keyword for headings for the tabular section.




D.3 VTEC Template Variables
These variables are all associated with VTEC information.  Most variables describe the current VTEC events, but there are two variables for the previous event times.  The three “list” variables are intended for use in the headline section.  All the others are also useful for the headline section, although they can be used in other product sections.

Table D-2. VTEC Variables
	Name
	Type
	Access
	?
	Description

	<Action>
	Str
	TRICL
	Y
	Matches the VTEC .action for the specific forecast point. It’s value can be “NEW”, “CON”, “CAN”,, “EXT”,  “EXP”, “COR”, or “ROU”. For non-segmentation mode, or if segmenting by forecast group or county, the value is set to “MSG”.  The variable is typically used within conditional expressions in the data roundup section, and in event block within the Headline section.  It could also be used in the impact, crest comparison and tabular sections, but since there are no conditional expressions allowed in these sections, its use may be limited

	<ActionStateCntyList> 
	Str
	L
	N
	Gives he list of counties, with the state they belong to, for all events with the given action, as defined in the action block of the headline section. It is formed by concatenating the loop of state name with the single or multiple counties in it.  The format is 

IN STATE1...COUNTY1, COUNTY2 AND COUNTY3...IN STATE2...COUNTY1...STATE3...COUNTY1 AND COUNTY2     

	<ActionStateList>
	Str
	L
	N
	Give the list of states for all events for the given action defined in the action block of the headline section.  It is formed by concatenating the loop of state name. The format is: STATE1…STATE2…STATE3

	<ActionRiverList>   
	Str
	L
	N
	Gives the list of river names for the forecast points for the given action, as defined in the action block of the headline section.  The format is River1…River2…River3 

	<EventBeginTime>
	Time
	TRICL
	Y
	Describes the VTEC times contained within the P-VTEC line.  These variables are only supported for forecast point segment mode; no aggregate usage for forecast groups or county segment mode is supported.   

The <EventBeginTime> and <EventEndTime> variables represent only a single time, not a range of times.  They can use any RiverPro time format specifier, but are meant to be used with the T_WWA format specifier.  

	<EventEndTime>
	Time
	TRICL
	Y
	See description for <EventEndTime>…This variable is particularly helpful to complete phrases such as "Until <time/day phrase>",;it uses "Further notice" if it is missing and uses the WWA headline time phrase format.

	<EventTime>
	Str
	TRICL
	N
	Describes the full time range covered by the event start and end time.  By rule, it uses the format of the T_WWA format specifier.   A time format from the template instructions is still required as per template syntax rules, but will be ignored if it is not T_WWA.   The rules for T_WWA format are summarized separately.

	<PrevEventBeginTime>
	Time
	TRICL
	Y
	- The begin/end time for previously issued event.  From the VTECevent table reads as stored in the vtecinfo structure.

	<PrevEventEndtime>
	Time
	TRICL
	Y
	


D.4 Forecast Group Template Variables
These variables are intended for use in the summary section. They provide information which is specific to a given forecast group. 

Table D-3. Forecast Group Variables
	Name
	Type
	Access
	?
	Description

	<GrpId>


	Str
	S


	Y
	The id of the forecast group

	<GrpIdName>
	Str
	S
	N
	The name of the forecast group.

	<GrpFPList>


	Str
	S
	N
	A concatenated list of forecast points, in the current forecast group, which are included in the product.  The listing makes use of the ellipsis (...) to concatenate the items in the list.  It has the form: “fp1…fp2…fp3…fpN”.  This variable is supported for the generation of NWR/CRS products.

	<GrpMaxCurCat>  <GrpMaxCurCatName> 


	Int

Str
	S
	Y

N
	The current observed category number/name for the given forecast group.  This is assigned the value of the maximum observed category number/name of all the forecast points in the group. 

	<GrpMaxFcstCat>  <GrpMaxFcstCatName>


	Int

Str
	S
	Y

N
	The maximum forecast category number/name for the given forecast group.  This is assigned the value of the maximum forecast category number/name of all the forecast points in the group.

	<GrpOMFCat>  <GrpOMFCatName> 
	Int

Str
	S
	Y

N
	The maximum category number/name of the observed and forecast categories for the given group.  This is assigned the value of the maximum category number/name of all the forecast points in the group, where each forecast point(s maximum value if the maximum of the observed or maximum forecast category.

	<GrpObsFound>  <GrpFcstFound>  
	Int
	S
	Y
	A flag indicating at least one observed/forecast stage/discharge value was processed for the forecast group.

	<NumGrps>
	Int
	S
	Y
	The number or groups included in the product.


D.5 Location Reference Template Variables
These variables can be used for locations and are not limited to forecast points.  Locations which are forecast points can use these variables in any product section that supports the variable, which is indicated in the table.  However, since non-forecast point locations are only supported in the tabular section, the use of these variables for locations which are not forecast points is limited to the tabular sections.
Table D-4. Location Reference Variables
	Name
	Type
	Access
	?
	Description

	<Id>  
	Str
	TRICL
	Y
	Location identifier.

	<IdName>
	Str
	TRICL
	N
	Location name.

	<County>
	Str
	TRICL
	N
	County that contains the location.  This is not the same value as the definition of the counties associated with a forecast point.

	<StateId>
	Str
	TRICL
	N
	The two-character abbreviation of the state within which the location is located.

	<StateName>
	Str
	TRICL
	N
	The name of the state within which the location is located.

	<River>
	Str
	TRICL
	N
	The name of the river for which the location is associated.

	<Reach>
	Str
	TRICL
	N
	A description of the river reach represented by the location.

	<Proximity>
	Str
	TRICL
	N
	A word, such as "AT" of "NEAR", indicating the proximity of the location to its descriptive name.

	<LocCntyList> 
	Str
	RICL
	N
	The list of counties considered for the event. It is formed by concatenating the county names for those counties that are associated with the forecast point.  Examples, depending on the number of counties, are: 

  MONTGOMERY…FAIRFAX AND LOUDON COUNTIES 

  MONTGOMERY AND PRINCE GEORGES COUNTIES 

  MONTGOMERY COUNTY

	<LocGeoArea> 
	Str
	TRICL
	N
	For each location id, it includes a description of the affected areas.  This could include a list of cities, or any kind of geographic description.  The description can be up to 80 characters.  

	<FldStg)
	Float
	TRICL
	Y
	The flood stage for the location.

	<BankStg>
	Float
	TRICL
	Y
	The bankfull stage for the location.

	<WStg>
	Float
	TRICL
	Y
	The warning stage for the location.

	<FldFlow>
	Float
	TRICL
	Y
	The flood flow for the location.  Note that there is currently no variable available for action flow.

	<ZDatum>
	Float
	TRICL
	Y
	The zero datum value for the location.

	<StgFlowName>
	Str
	TRICL
	T
	<StgFlowName> has a value of either "stage" or "flow".   It is defined by the RiverStat definition of the primary_pe field.

	<StgFlowUnits>
	Str
	TRICL
	T
	The <StgFlowUnits> has a value of either "feet" or "cfs".    It is defined by the RiverStat definition of the primary_pe field.

	<LocLat>
	Float
	TRIC
	Y
	The latitude for the location. The value is in degrees

	<LocLon>
	Float
	TRIC
	Y
	The longitude for the location. The value is in degrees.


D.6 Forecast Point Reference Template Variables
These variables are for forecast points only; they can not be used for non-forecast point locations.  The categorical values are truly static values, while the impact and historical crest information is static information, but is selected based on the current hydrological conditions.
Table D-5. Forecast Point Reference Variables
	Name
	Type
	Access
	?
	Description

	<MinCatVal> <ModCatVal> <MajCatVal> <RecCatVal>
	Float
	TRICL
	Y
	The stage or discharge values that define the lower limit of the minor, moderate, major, near-record, and record categorical stages.

	<ImpactStg>


	Float
	IL
	N
	The stage associated with the selected impact statement, determined automatically or specified explicitly.

	<ImpactDescr>
	Str
	IL
	N
	A description of the impact for the associated impact stage.   

	<HistCrestDate>


	Date
	CL
	N
	The date associated with the selected historical crest, determined automatically or specified explicitly.

	<HistCrestStg>
	Float
	CL
	N
	The stage associated with the selected historical crest.

	<ImpCompUnits>
	Str
	TRICL
	N
	The units (either feet or cfs) represented in the referenced impact statement or crest comparison information.


D.7 Forecast Point Previous Template Variables

These variables provide information on conditions for the given forecast point at the time of the issuance of the previous product which contained the forecast point.  They are not part of the VTEC definition of any previous event, although they are expected to be consistent with the H-VTEC attributes in the previous issuance.
Table D-6. Forecast Point Previous Variables
	Name
	Type
	Access
	?
	Description

	<PrevCat> <PrevCatName>  
	Int

Str
	TRICL
	Y

N
	The category number/name of the maximum of the previous bserved or maximum forecast river stage/flow.   

	<PrevObsCat> <PrevObsCatName>  
	Int

Str
	TRICL
	Y

N
	The category number/name of the maximum of the previous observed river stage/flow  

	<PrevFcstCat> <PrevFcstCatName>  
	Int

Str
	TRICL
	Y

N
	The category number/name of the maximum of the previous maximum forecast stage/flow


D.8  Location Physical Element Template Variables

These physical element (PE) variables are very powerful in extracting the numeric value and time of most observational data stored in the IHFS database.  They are described in detail in the body of the document.  

Table D-7. Location Physical Element Variables
	Name
	Type
	Access
	?
	Description

	<”PEVal”>
	Float
	TR
	Y
	The value for a physical element value extracted from the IHFS database.

	<”PETime”>
	Time
	TR
	N
	The time of a value for a physical element extracted from the IHFS database.


D.9 Forecast Point Stage Template Variables
For almost all “stage” variables given below, the variable actually uses either stage or discharge, depending upon which is the designated primary physical element for the forecast point.  The “stage” variables that do not operate in this fashion are the “rise above” and “fall below” variables. 
Table D-8. Forecast Point Stage Variables
	Name
	Type
	Access
	?
	Description

	<ObsStg>

<ObsCat>  <ObsCatName>

<ObsTime>
	Float

Int

Str 

Time
	TRICL
	Y

Y

N

Y
	The most recent observed stage, numerical category, category name, and time.

	<MaxFcstStg>

<MaxFcstCat>  <MaxFcstCatName>

<MaxFcstTime>
	Float

Int

Str 

Time
	TRICL
	Y

Y

N

Y
	The maximum forecast stage, numerical category, category name, and time.

	<OMFVal> 

<OMFCat>  <OMFCatName> 
	Float

Int

Str
	TRICL
	Y

Y

N
	The value, numerical category, and category name of the maximum of current observed or maximum forecast.

	<ObsStgTrend>


	Str
	TRICL
	Y
	The trend of the observed data is determined by comparing the most recent stage with a prior stage.  To define the prior stage to use, the minimum and maximum values of the observed stage data, prior to the most recent stage, are determined.  To be considered a maximum or minimum, the value must be greater than or less than, respectively, the current observed stage by a threshold difference.  The <Trend> And <ObsTrend> use the chg_threshold value defined for the specific forecast point in the RpfFcstPoint table.   If the chg_threshold is missing, then it uses the value from the token rpf_stage_window.  If the token is not found either, then use the program default of 0.5.  This prevents small variations in the stage from dictating the computed trend, when what is more important is the larger scale trend.  Once the maximum and minimum values are determined, then the more recent of these two values are used as the prior stage.  This ensures that the most recent trend of the data is used, since the stage may be rising and falling and rising, etc.  The resulting comparison yields one of the following values: rising, steady, or falling.  If not enough data are available to make a determination, the value is unknown.

	<StgTrend>
	Str
	TRICL
	Y
	This variable is the same as the observed trend except that it considers the overall trend and factors in the forecast data trend. It is determined by comparing the most recent stage with a forecast stage.  If no forecast stage is available, the overall trend is set to the observed trend.  The forecast stage value used is the earliest of either the maximum or minimum stage value which is outside a stage window (see above discussion on the threshold difference), centered on the most recent stage.  If no observed data are available, then the value is determined by comparing the first forecast value with the earliest of the maximum or minimum values outside the stage window, and that is later than the first forecast value.

	<FcstTrend>
	Str
	TRICL
	N
	A phrase detemined by reviewing the full time series and applying the appropriate phrase for the characteristics from this analysis of the time series.  This feature uses a lookup file to allow local control of the phrasing.  The method for analyzing the time series is described in a separate appendix.

	<ObsCrestStg>

<ObsCrestTime>


	Float

Time
	TRICL
	Y
	The most recent observed crest value or time.  The crest is defined by a value that is greater than the preceding and following values.  The algorithm can detect sustained crests, where the value rises to a crest level, remains there for some duration, then eventually drops below the crest level.  If multiple observed crests exist, the most recent one is logged, regardless of whether other crests are higher than it.  The algorithm is able to consider observed and forecast data together so that if the last observed value is the crest, then this will be correctly identified as a crest.

	<FcstCrestStg>

<FcstCrestTime>
	Float

Time
	TRICL
	Y
	The earliest forecast crest value or time.  The algorithm is able to consider observed and forecast data together so that if the first forecast value is the crest, then this will be correctly identified as a crest.

	<ObsRiseFSTime>  <ObsFallFSTime>
	Time
	TRL
	Y
	The time that the observed stage rises/falls to or above/below the flood stage.  This time is determined by checking observed stage values and checking if two consecutive stage values are such that the earlier is equal to or below/above the flood stage and the later is equal to or above/below the flood stage.  A simple linear interpolation is used to determine the precise time.  In the event of multiple observed rise above flood stage events, the most recent event is associated with this variable.

	<FcstRiseFSTime>  <FcstFallFSTime>
	Time
	TRL
	Y
	The time that the forecast stage rises/falls to or above/below the flood stage.  In the event of multiple forecast rise above flood stage events, the earliest event is associated with this variable.  The algorithm considers the special case of a pass-thru flood stage occurring between the most recent observed value and the first forecast value.

	<ObsFSDeparture>  <FcstFSDeparture>
	Float
	TRL
	Y
	The difference value obtained when subtracting the flood stage from the current observed/maximum forecast stage. 

	<ObsFSDepartureA> <FcstFSDepartureA>
	Float
	TRL
	Y
	The absolute value of the difference between the flood stage and the current observed/maximum forecast stage. 

	<MaxObsStg24>  <MaxObsStg06>
	Float
	TRICL
	Y
	The maximum observed value in the previous 24/06 hours.  The “PE” variable should be used instead of these variables.

	<SpecObsStg>

<SpecObsStgTime>
	Float

Time
	TRL
	N
	A specific observed value or time.  The time of the specific value to use is defined via the SPECTIME template keyword, which assumes GMT time reference.  The “PE” variable should be used instead of these variables.

	<SpecFcstStg>

<SpecFcstStgTime>
	Float

Time
	TRL
	N
	A specific forecast value or time.  The time of the specific value to use is defined via the SPECTIME template keyword, which assumes GMT time reference. The “PE” variable should be used instead of these variables.

	<NumObsStg>  <NumFcstStg>
	Int
	RL
	Y
	The number of observed/forecast stage values.


RiverPro ignores probabilistic forecast values in most cases.  These values are ignored by the obsolete <SpecStg...> variables and the the GUI display of forecast time series, which reads from the applicable database tables, FcstHeight or FcstDischarge.  

They are also ignored by the maximum forecast values used for the recommendations.  In practice, this is achieved by not considering forecast values with associated probabilities when writing to the RiverStatus database table - the source of the maximum forecast values.

  

However, the “PE” variables do allow the specification of a probabilistic attribute when requesting data.
Appendix E. Forecast Trend Phrase Feature

The <FcstTrend> template variable generates a detailed phrase describing the overall characteristics of the forecast stage or discharge time series.  This variable uses a sophisticated algorithm to determine the river forecast trend characteristics and to allow local configuration of the precise phrasing used to describe the trend.  This appendix describes the use of the <FcstTrend> variable.

E.1  Related Trend Variables

Other trend variables are available in RiverPro.   They are provided in the form of two variables, <ObsStgTrend> and <StgTrend>, where the former considers only the observed data, and the latter considers the overall trend by factoring in the forecast data trend.  The values of two these trend variables are represented as one of three simple scenarios: “Steady”, “Rising”, and “Falling”.   These two trend’s values are determined and displayed in the RiverPro interface and are available as a RiverPro template variable.  The algorithm used for determining these two variables is described in Appendix D.

Unlike these variables, the phrase “value” for the <FcstTrend> variable is only presented in the generated product itself; i.e. there is no display of this value in the interface.  The <FcstTrend> variable describes the trend in a much more detailed phrase than just the single word used by the other two trend variables.   Also, except for using the single, latest observed value, it uses forecast data and makes little use of observed data.  

The forecast trend variable is capable of incorporating values which represent the difference between a river value and the flood value.   If interested in only this feature of the trend variables, note that there are currently some departure-from-flood-stage variables (i.e. <FcstFSDeparture>) already available in RiverPro.  These may be used if desired in addition to the features described later

E.2  Forecast Trend Content

This forecast trend variable involves descriptions of the forecast using narrative phrases, with references to crest or “pass-thru” stages.  Pass-thru stages refer to instances where the river rises or falls below a threshold such as flood value or “monitor” value.   These stages are defined in the Riverstat IHFS database table.  The flood stage and flood flow values are defined in the columns fs and fq, respectively, while the monitor stage and monitor flow are defined in the columns wstg and action_flow, respectively. 
As with certain RiverPro operations, the choice of either forecast or stage data for a given forecast point is controlled locally.  This is determined by the first character of forecast point’s primary_pe (i.e. primary physical element; usually “HG” or “QR”) as defined in the primary_pe column of the RiverStat IHFS database table. The character ‘Q’ implies that the value is flow-based, otherwise, stage will be used.

The <FcstTrend> phrase value tires to describe the trend of the forecast time series for each forecast point.  It considers the full forecast time series starting and including the current observed data.  It uses a combination of “canned” trend sub-phrases from a user-managed text phrase file, described later.  Some of these sub-phrases have the actual stage/flow values and their times automatically appended.  Generally, multiple sub-phrases make up the resulting full phrase, where each sub-phrase is associated with applicable “case” scenarios detected in the forecast time series.  These sub-phrases as connected through use of the word “THEN”, reflecting the chronological nature of the sub-phrases.

The general format for the trend phrase is:

TREND_PHRASE + [stage/flow value] + [time] + [THEN] + [... repeat TREND_PHRASE for additional applicable cases]

where: 

“+” implies appended text

[ ] implies optional text.
For example:
 “FORECAST TO RISE TO NEAR 11.0 FT THURSDAY AFTERNOON THEN FORECAST TO RECEDE TO NEAR 5.0 FT FRIDAY MORNING”.
E.3  Forecast Trend Usage

<FcstTrend> returns a string, so in accordance with standard RiverPro template methods, it must be used in a “PHRASESTR:” template record.  It is intended for use in the point-specific data roundup section, although it can be used in other product sections.

E.4  Special Location Phrasing

The trend phrasing has special extensions for various types of special locations.  These include weir locations, special weir locations, and tidal locations

RiverPro first checks to see whether a forecast point is a weir point or is a “normal” point based on the definition of the reach column of the IHFS database Descrip table.  To manage this information, use the HydroBase application, select “Description...” under the “RiverGage” menu.  Define the value of the “Reach” field according to the following table. The position of the string within this case-insensitive field does not matter.
Table E-1  Special Location Definition for Forecast Trend Phrasings

	Type of Special Location
	Reach Value Must Contain…

	Weir locations
	weir

	Special weir locations
	special weir

	Tidal locations
	tidal


E.4.1 Weir Locations

A weir is a submerged dam which can be used for different purposes.  One usage is to force higher flows to spill out into bypass channels.  Initial overflow, depth of overflow and the end of overflow must be forecast because of their impact on transportation routes and agricultural use.

Special processing occurs for locations designated as weirs and special weirs, since they require unique phrasing for the forecast trend phrase.  These weir points use different trend phrases from normal points, which are defined in the fcst_trend_phrase.xxx file.  

Forecasts at the weirs are expressed in feet/cfs of over-stage/overflow, which is really the difference between the stage/flow at the weir and the “monitor stage “/”action flow”.  The actual forecast stage/flow is not included in the forecast.  For overflow values less than 0.1, the value will be formatted as 0.1.  

E.4.2 Special Weir Locations

The phrasing for the special weir points uses the phrases for either the regular points or the phrases for weirs depending upon whether the stage/flow value is above the monitor stage/flow.   If they are below the monitor level, the regular phrases are used; otherwise, the weir phrases are used.  

E.4.3  Tidal Locations

The definition for tidal point uses a very specialized method.  For these points, a check is made of the maximum forecast value.  If it is greater than 7.0, the location is treated like a conventional forecast point, and the forecast trend file is used. 
If the value is less than or equal to 7.0, then the trend file is not used, and a canned set of phrasing is used for the <FcstTrend> value. (Other locations may require a different threshold than 7.0 - this may be considered in future releases)

The <FcstTrend> variable for tidal points will output a tabular list of time series inflection point’s stage derived from the forecast time series as well as the latest observed value and the last forecast value.    The inflection points reflect the tide reversal.

As an example, for a tidal point with its maximum forecast stage is less or equal to 7 ft; the <FcstTrend> will use the following general format:  

<LocationName>  <Current Observed Stage and Time>

TIDE FORECAST



<list of inflection points reflecting the tide times>



<each item in list gives the time following by the value>



<repeat for each inflection point>

An actual format could appear as:

I STREET 7 AM STAGE 7.4 FT

       TIDE FORECAST 

             WED 07/23

             1 30 PM  6.7

             6 15 PM  6.8

              THU 07/24

             4 00 AM 7.5

             2 30 PM 6.9

E.5  Forecast Trend File

The forecast trend phrase file is used to provide direct control of the trend phrase. The trend file has two parts.  The first part is for normal forecast points.  It is also used for special weir points when the hydrograph is under the monitor stage/flow, or for tidal points when the value is greater than a certain threshold. The second part is for the weir points; it is also for the special weir points when the hydrograph is above the monitor stage/flow.

For each of the two parts, there is a list of phrases, where each phrase is associated with an identified trend characteristic of the time series.  For each trend characteristic, such as “RISE_STEADY“, there is an associated user-managed text phrase.  This unquoted text phrase is given after the colon that terminates the indicator name such as:


RISE_STEADY:  Forecast to rise to near

Users may only customize the trend phrases after the colon.  RiverPro variables can not be embedded in the trend phrase; if they are, they will be treated as a fixed string in the trend phrases.  As mentioned earlier, the stage/flow value and time are then appended to the end of this phrase in some cases.

If a given trend index indicator (e.g. RISE_STEADY) is inadvertently defined more than once, the last trend phrase with no NULL or space will be used in the product. In the following example, the second trend phrase will be used.

# fcst_trend_phrase.xxx 

# Defines the trend phrases for different trend index.

#

# For normal forecast points

#

RISE_STEADY:forecast to rise to near 

RISE_ABOVEFS:expected to rise above flood stage of 

RISE_ABOVEWS:forecast to rise above monitor stage of

RISE_CREST:forecast to crest near

FLUCTUATE_NEAR:forecast to fluctuate near

FALL_STEADY:forecast to recede to near

FALL_BELOWFS:forecast to fall below flood stage of

FALL_BELOWWS:forecast to fall below monitor stage of

#

# For the weir points

#

WEIR_NO_OVERFLOW:no overflow is expected

WEIR_SLIGHT_OVERFLOW:possibility of slight overflow

WEIR_BEGIN_OVERFLOW:forecast to begin overflow

WEIR_OVERFLOW_INC:overflow depth at weir increasing to

WEIR_PRESENT_OVERFLOW:present overflow depth is about

WEIR_REMAIN_OVERFLOW:overflow to remain near depth of

WEIR_OVERFLOW_DEC:overflow depth at weir decreasing to

WEIR_END_OVERFLOW:forecast to end overflow

# 
Figure E-1 Example Trend Phrase File

E.6  Algorithm of Trend Phrase Determination

a) Find Up To Four Representative Points in Time Series

The algorithm for the trend phrase determination begins by analyzing the time series comprised of the latest observed value and the full forecast time series.  The analysis attempts to define up to four representative values.  Usually, the first point represents the current observed data if it is not missing, otherwise the first non-missing forecast data will be treated as the first point. The last point represents the last non-missing forecast data in the time series.  The other two points are determined by looking for the inflection points which have the maximum or minimum value from the time series, starting from the first point and continuing to the fourth point. An inflection point is defined by comparing a stage/flow value with the before and after values; i.e. three successive values are compared.  

b) Determine Overall Shape of Time Series

These four values (first, last, maximum and minimum) are then analyzed to determine the overall “shape” of the time-series.  The resulting “shapes” are then handled in different manners.  There are three major hydrograph shapes: two-, three- and four- points hydrograph. 

In the two-points shape, there are only the first and last end points.  In the three-points hydrograph shape, there are the first, maximum (or minimum) and last points in the full time series. In the four points hydrograph shape, there are first, maximum, minimum and last points in the full time series.

c) Determine Applicable Location Type

Determine whether the location is a regular forecast point, weir point, special weir point, or tidal point.  Unless it is defined in the database as a tidal point, no further analysis is needed.   The special weir point will use trend phrases for regular points if the hydrograph is below the monitor stage/action flow, otherwise, it will use trend phrases for weir points.


If it is a tidal point, then determine whether the location should be treated like a regular point based on the threshold rules discussed earlier.  If the tidal location should be treated like a tidal location, then the phrasing uses the “canned” statement method described earlier – i.e. the phrasings are not handled like the other three location types.

d) Determine Applicable Algorithm Set Based on Forecast Point Type and Hydrograph Shape

Given the forecast point type and the hydrograph shape, then reference the applicable table in the next section.  There is a table for each the following combinations of forecast point type and hydrograph shape, as follows:

Regular Forecast Point


Two-Points Shape    


Three-Points Shape          



Four-Points Shape

Weir Point

 
Two-Points Shape    


Three-Points Shape          



Four-Points Shape

Special Weir Point

 
Two-Points Shape    


Three-Points Shape          



Four-Points Shape

e) Determine Which Trend Index Apply for Given Forecast Point Type and HydroGraph Shape

Knowing the hydrograph shape and forecast point type, determine which of the trend characteristics indices apply.  This is done by checking whether the specific time series characteristics meet the conditions described in the “Notes” column of the table.

f) Append Values and Times as Needed for Each Sub-Phrase

For each of the trend phrase characteristics that apply, check whether a value and time are appended to the end of the phrase.  This is indicated in the stage/flow column of the table, which also indicates the specific value and time to be appended.  A value of “n/a” means that no value or time is appended.  

A special check is made if the trend is RISE_STEADY where if the time-series value has a “height indicator” physical element of HI (e.g. HIIFEZZ/1 or 5), then the phrase “with continued rise expected” will be appended at the end of the phrase. 
Also, if the trend is FLUCTUATE_NEAR and WEIR_REMAIN_OVERFLOW, then the word “thru” is appended before the last time.

g) Assemble Full Phrase by Concatenating Sub-Phrases

Each of the applicable sub-phrases is then concatenated to product the final full phrase. 
E.7  Time Format for Trend Phrase

The time phrase is formatted as a time-of-day phrase, which is defined in the existing RiverPro time phrase file.  The time-of-day phrase feature is described elsewhere in the document. Note that, like all time values, the time zone setting (i.e. whether to use office TZ of use location TZ) effects the time phrases portion in the variable <FcstTrend>.
E.8  Details of Trend Phrase Determination
In the pages that follow, Table E-2 gives the three shapes for each of the three types of forecast points.

The following abbreviations are used in the tables:

fs = flood stage

ws = monitor stage

fs_time = the time when pass through the flood stage, 
ws_time = the time when pass through the monitor stage, 
first_value = the stage/flow on first point, 
last_value = the stage/flow on the last point, 
max_value = the maximum stage/flow 
min_value = the minimum stage/flow within all inflection points.  
Table E-2 Trend Phrases Characteristics Table
(A series of tables appears on the following pages)

	Regular Forecast

Point -

Two Point Shape 

Characteristic
	       Hydrograph

     (f:first, l: last)




	        Trend Index
	General Trend Phrase
	Stage/Flow
	   Time
	         Note

	     Flat
	
   f                         l
	FLUCTUATE_NEAR
	forecast to fluctuate near


	last_value 
	last_time
	

	     Rising 


	                   l

fs                                      

ws                          


                fs_time

f     ws_time





	RISE_ABOVEWS

RISE_ABOVEFS             


RISE_STEADY

        or

FLUCTUATE_NEAR
	forecast to rise above monitor stage of

forecast to rise above flood stage of

forecast to rise to near

           OR

forecast to fluctuate near
	    ws

    fs

last_value

last_value
	ws_time

fs_time

last_time

last_time
	if rise through monitor stage.

if rise through flood stage.

if last_value- first_value >= chg_threshold.

if last_value - first_value < chg_threshold.

	    Falling
	      



    f 

 fs       


ws

                         l

fs_time  ws_time     
                  
	FALL_BELOWFS

FALL_BELOWWS

FALL_STEADY

           or

FLUCTUATE_NEAR
	forecast to fall below flood stage of

forecast to fall below monitor stage of

forecast to recede to near

             OR

forecast to fluctuate near
	   fs

   ws

last_value

last_value
	fs_time

ws_time

last_time

last_time
	if fall below flood stage.

if fall below monitor stage.

if first_value - last_value >= chg_threshold.

if first_value - lst_value < chg_threshold.


	Regular Forecast Point -

Three Points Shape Characteristic
	   Hydrograph

  (f: first, l:last)
	        Trend Index
	General Trend Phrase
	Stage/Flow
	     Time
	             Note

	Minor rising and

Falling
	               max

  f                          l

f                            l

          min
	FLUCTUATE_NEAR

           or

FLUCTUATE_NEAR
	forecast to fluctuate near

forecast to fluctuate near


	(smaller of (first_value OR last_value) + max_value)/2

last_value
	 last_time

last_time


	max_value - first_value < 

chg_threshold &&

max_value - last_value < chg_threshold

first_value - min_value <

chg_threshold &&

last_value - min_value < chg_threshold


	                                                                                                              (or)

Significant rising and (or)

significant falling





	              max

fs

                1   2

ws

            1           2







   f                       l


	RISE_ABOVEWS

RISE_ABOVEFL

RISE_CREST

FLUCTUATE_NEAR

RISE_STEADY

FALL_BELOWFS

FALL_BELOWWS

FALL_STEADY

FLUCTUATE_NEAR
	forecast to rise above monitor stage of

forecast to rise above flood stage of

forecast to crest near

forecast to fluctuate near

forecast to rise near

forecast to fall below flood stage of

forecast to fall below monitor stage of

forecast to recede to near 

forecast to fluctuate near
	   ws

    fs

max_value

max_value

max_value

fs

 ws

last_value

last_value
	ws_time1

fs_time1

max_time

max_time

max_time

fs_time2

ws_time2

last_time

last_time
	if rise through the monitor stage.

if rise through the flood stage.

if max_value-first_value > 3.0 &&

max_value - last_value >3.0.

if max_value-first_value  < chg_threshold.

if not( max_value-first_value > 3.0 && max_value -last_value >3.0) && max_value- first_value >= chg_threshold.   

if fall below flood stage

if fall below monitor stage

if max_value-last_value >= chg_threshold

if max_value-last_value< chg_threshold


	Significant falling and (or) significant rising
	   f                     l          fs                      

     1                2

ws




           1     2 

          min                




	FALL_BELOWFS

FALL_BELOWWS

FALL_STEADY

FLUCTUATE_NEAR

RISE_ABOVEWS

RISE_ABOVEFS

RISE_STEADY

FLUCTUATE_NEAR
	forecast to fall below flood stage of

forecast to fall below monitor stage of

forecast to recede to near 

forecast to fluctuate near

forecast to rise above monitor stage of

forecast to rise above flood stage of

forecast to rise to near

forecast to fluctuate near
	      fs

     ws

   min_value

  min_value

      ws

    fs

 last_value

last_value
	fs_time1

ws_time1

min_time

min_time

ws_time2

fs_time2

last_time

last_time
	if fall below flood stage

if fall below monitor stage

if first_value-min_value>= chg_threshold.

if first_value-min_value< chg_threshold.

if rise through monitor stage

if rise through flood stage

if last_value - min_value >= chg_threshold

if last_value - min_value < chg_threshold


	Regular Forecast Points -

Four Points Shape Characteristic
	   Hydrograph

   (f:first, l:last)     
	      Trend Index
	General Trend Phrase
	Stage/Flow
	   Time
	               Note

	Minor change
	         max 

f                            l

                      min

         -or-

                  max    

  f                          l

              min
	FLUCTUATE_NEAR

FLUCTUATE_NEAR
	forecast to fluctuate near

forecast to fluctuate near
	last_value

last_value
	last_time

last_time
	if max_value-min_value< chg_threshold

if max_value-min_value< chg_threshold

	Significant change


	               max         

 f                          

                         l

       min

       OR

             max

        

                             l

f

                 min         
	Follow two points shape algorithm in rising, falling and rising segments
	
	
	
	if max_value-min_value >= chg_threshold


	Weir Forecast Points -Two Points Shape Characteristic
	    Hydrograph

  (f:first, l:last)
	     Trend Index
	General Trend Phrase
	Stage/Flow
	 Time
	       Note

	Flat and above ws
	  f                       l     




ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW
	Present overflow depth is about

Overflow to remain near depth of

          
	first_value-ws

last_value-ws
	   n/a

 last_time
	If first_value > ws && fabs(last_value -first_value) < chg_threshold

          

	Flat and below ws.


	ws


f                           l




	WEIR_NO_OVERFLOW
	no overflow is expected


	        n/a
	last_time
	If first_value<= ws &&

fabs(last_value-first_value)<chg_threshold

	Rising and above ws



	   
          l

   


  f


ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_INC
	present overflow depth is about

overflow to remain near depth of

overflow depth at weir increasing to
	first_value-ws

last_value-ws

last_value-ws
	    n/a

last_time

last_time
	If first_value > ws.

if last_value-first_value < chg_threshold

if last_value-first_value >= chg_threshold

	
Rising and across ws


	                         l

ws

                ws_time

   f        


	WEIR_BEGIN_OVERFLOW

WEIR_OVERFLOW_INC
	forecast to begin overflow

overflow depth at weir increasing to
	        n/a

last_value-ws
	ws_time

last_time
	if last_value > ws && first_value < ws.


	Rising and below ws


	ws


                         l

     f 
	WEIR_NO_OVERFLOW
	no overflow is expected
	       n/a
	last_time
	last_value <= ws.






	Falling and above ws
	f                              

ws
           l






	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_DEC
	present overflow depth is about

overflow to remain near depth of

overflow depth at weir decreasing to
	first_value-ws

last_value-ws

last_value-ws
	     n/a

last_time

last_time
	first_value > ws.

if first_value-last_value < chg_threshold

if first_value-last_value >= chg_threshold

	Falling and below ws
	
ws

 f

                       l


           
	WEIR_NO_OVERFLOW
	no overflow is expected


[image: image2]
	         n/a
	last_time
	first_value <= ws.

	Falling and across ws.
	    f

ws


                       l
	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW
	present overflow depth is about

forecast to end overflow
	first_value-ws

      n/a
	    n/a

ws_time
	first_value > ws.

if first_value> ws && last_value < ws.


	Weir Forecast Points -

Three Points Shape Characteristic
	    Hydrograph

  (f:first, l:last)
	     Trend Index
	       General Trend Phrase
	    Stage/Flow
	     Time
	            Note

	Minor rising -> minor falling and above ws.

       OR

Minor falling -> minor rising and above ws.


	           max

f                        l

ws        

          OR

 f                       l
   


min

ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

      or

WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW


	present overflow depth is about

overflow remain near depth of 

             OR

present overflow depth is about

overflow remain near depth of
	first_value-ws

(max_value+ small_value)/2-ws

      OR

first_value-ws.

min_value-ws.
	    n/a

last_time

   n/a

last_time
	first_value > ws.

if max_value-first_value< chg_threshold &&

max_value-last_value< chg_threshold

OR

if first_value-min_value< chg_threshold &&

last_value-min_value< hg_threshold

	Rising -> falling and below ws

        OR

Falling -> rising and below ws


	ws

               max   

f                          l

OR

ws

f                         l

            min     


	WEIR_NO_OVERFLOW

WEIR_NO_OVERFLOW
	no overflow is expected

no overflow is expected
	       n/a

      n/a


	last_time

last_time
	if max_value < ws.

if max_value < ws.

	Minor falling ->

rising and across ws
	f                         l ws   1            2

             min        



	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW

WEIR_BEGIN_OVERFLOW

WEIR_OVERFLOW_INC
	present overflow depth is about

forecast to end overflow

forecast to begin overflow

overflow depth at weir increasing to
	First_value-ws

     n/a

     n/a

last_value-ws
	     n/a

ws_time1

ws_time2

last_time
	first_value > ws.

If fall below monitor stage.

If rise through monitor stage.

	Minor rising -> falling and across ws


	  
max


       1          2

f                        l                                             
    


	  WEIR_SLIGHT_OVERFLOW
	possibly of slight overflow
	        n/a
	max_time
	if max_value-first_value < chg_threshold && 

max_value-last_value < chg_threshold && max_value>ws && min_value < ws.


	(or) Significant rising and (or) significant falling


	            max

               

ws   1         2 

   f                   l    
	WEIR_BEGIN_OVERFLOW

WEIR_OVERFLOW_INC


WEIR_END_OVERFLOW
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	forecast to begin overflow

overflow depth at weir increasing to

forecast to end overflow
	        n/a

max_value-ws

         n/a
	ws_time1

max_time

ws_time2
	if max_value-first_value >= chg_threshold OR max_value-last_value>= chg_threshold

if max_value > ws && min_value <= ws



	(or) Significant falling and (or) significant rising
	f                       l

ws  1            2                      


            min
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	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW

WEIR_BEGIN_OVERFLOW

WEIR_OVRFLOW_INC
	present overflow depth is about

forecast to end overflow

forecast to begin overflow

overflow depth at weir increasing to
	first_value-ws

         n/a

         n/a

last_value-ws
	     n/a

ws_time1

ws_time2

last_time
	if first_value>ws

if fall below monitor stage

if rise through monitor stage


	Weir Forecast Points -

Four Points Shape Characteristic
	 Hydrograph

(f: first, l:last)
	     Trend Index
	       General Trend Phrase
	Stage/Flow
	 Time
	
Note

	Minor change


Above monitor stage




	                          l

f                                                                       

ws
    
     

        OR    

f

                          l                      

 

ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW




	present overflow depth is about

overflow to remain near depth of
	first_value-ws

(max_value+ min_value)/2 –ws
	n/a

last_time
	if first_value > ws.

if max_value-min_value < chg_threshold && min of four values > ws. 

	
Minor change

Below monitor stage
	ws                      l     

 f                        

           OR

ws 



f                         l

  

	WEIR_NO_OVERFLOW

WEIR_NO_OVERFLOW
	no overflow is expected

no overflow is expected


	n/a

          n/a

	last_time

last_time
	if max_value-min_value < chg_threshold && max of four values < ws.

	Minor change with passing through ws


	
                         l

ws                    


   f          

         OR

f

            

                            l

 

	WEIR_PRESENT_OVERFLOW

WEIR_SLIGHT_OVERFLOW
	present overflow depth is about

possibility of slight overflow
	first_value-ws

      n/a
	   n/a

max_time
	if first_value > ws.

if max_value-min_value < chg_threshold &&

min_value< ws && max_value > ws.

	Significant rising and (or) falling


	          max                          

                          l

ws
    
     

   f        

        OR        min   

f                  max

 ws

         min            l
	Follow two points shape algorithm in each rising and falling segments


	
	
	
	


	Special Weir Points

Two Points Shape Characteristic
	 Hydrograph

(f: first, l: last)
	   Trend   Index
	General Trend Phrase
	 Stage/Flow
	   Time
	               Note

	Minor (significant) rising & above the monitor stage
	
              l

   f

ws 


	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_INC
	present overflow depth is about

overflow to remain near depth of

overflow depth at weir increasing to 
	first_value-ws

last_value-ws

last_value-ws
	n/a

last_time

last_time
	if first_value > ws.

if last_value-first_value< chg_threshold

if last_value-first_value>= chg_threshold

	Minor (significant) rising & below the monitor stage
	ws


                       l

  f
	FLUCTUATE_NEAR

RISE_STEADY
	forecast to fluctuate near

forecast to rise to near
	last_value

last_value
	last_time

last_time
	if last_value-first_value< chg_threshold

if last_value-first_value>= chg_threshold

	Minor (significant) falling & above the monitor stage
	   f


                        l

ws

	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_DEC
	present overflow depth is about




overflow to remain near depth of

overflow depth at weir decreasing to
	first_value-ws

last_value-ws

last_value-ws


	      n/a

last_time

last_time
	if first_value>ws

if first_value-last_value< chg_threshold

if first_value-last_value>= chg_threshold

	Minor (significant) falling & below the monitor stage


	ws

     f



  l


	FLUCTUATE_NEAR

FALL_STEADY
	forecast to fluctuate near

forecast to recede to near
	 last_value

last_value
	last_time

last_time
	if first_value-last_value< chg_threshold

if first_value-last_value>= chg_threshold


	Fall below the monitor stage


	      f

ws        ws_time

                       l



	WEIR_PRESENT_OVERFLOW


WEIR_END_OVERFLOW


FALL_STEADY
	present overflow depth is about 

forecast to end overflow

forecast to recede to near
	first_value-ws

        n/a

last_value
	     n/a

ws_time

last_time
	if first_value > ws

if fall through the monitor stage

	Rising & across the monitor stage
	
                      l

ws


   f           ws_time 
	FLUCTUATE_NEAR

WEIR_BEGIN_OVERFLOW


	forecast to fluctuate near

forecast to begin overflow
	      ws

      n/a
	ws_time

ws_time
	if rise through monitor stage

	Flat & above the monitor stage
	f                      l

ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW
	present overflow depth is about

overflow to remain near depth of
	first_value -ws

last_value-ws
	    n/a

last_time
	if(fabs(last_value-first_value)<chg_threshold) &&

(first_value>ws)

	Flat & below the monitor stage
	ws

   f                      l
	FLUCTUATE_NEAR
	forecast to fluctuate near
	last_value
	last_time
	if(fabs(last_value-first_value)<chg_threshold) &&

(first_value<=ws)



	Special Weir Points -Three Points Shape Characteristic
	  Hydrograph

(f:first, l:last)
	        Trend Index

 
	General Trend Phrase
	Stage/Flow
	  Time
	   Note

	Minor rising -> minor falling & above ws

        OR

Minor falling -> minor rising & above ws.





	        max

f                         l   

ws

        OR

f                         l


   min

ws  
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	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW


	present overflow depth is about

overflow to remain near depth of
	first_value-ws

(max_value+ small value of(first OR last))/2-ws

OR

min_value-ws
	     n/a


last_time

last_time
	if first_value>ws

if max_value-first_value < chg_threshold &&

max_value-last_value < chg_threshold

OR

if first_value-min_value< chg_threshold &&

last_value-min_value< chg_threshold

	Minor rising -> minor falling and across the monitor stage
	           max


ws

                          l

f
	WEIR_SLIGHT_OVERFLOW
	possibility of slight overflow
	        n/a
	 max_time
	if max_value-first_value < chg_threshold &&

max_value-last_value < chg_threshold




	Minor rising & minor falling & below the monitor stage.


	ws           max


f                          l

             OR

ws


 f                           l

        
 min               
	FLUCTUATE_NEAR

FLUCTUATE_NEAR
	forecast to fluctuate near    

forecast to fluctuate near
	(max_value+ min_value)/2

last_value
	last_time

last_time
	if max_value-first_value < chg_threshold && max_value-last_value < chg_threshold && 
max of three values <= ws

OR

if first_value -min_value <chg_threshold &&

last_value-min_value < 

chg_threshold &&

max of three values< ws

	Minor falling -> minor rising and through the monitor stage


	      f                      l

ws      1            2

                 min


	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW

WEIR_BEGIN_OVERFLOW

WEIR_OVEFLOW_INC
	present overflow depth is about

forecast to end overflow

forecast to begin overflow

overflow depth at weir increasing to
	first_value-ws

      n/a

      n/a

last_value -ws


	      n/a

 ws-time1

ws-time2

last_time

                      
	If first_value >ws && 
first_value-min_value < chg_threshold&& last_value-min_value<chg_threshold





	(or) Significant rising and (or) significant falling. 

OR

Significant falling and (or) significant rising.
	
max

  f

                          l 

           OR             


f
           l
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           min

                      
	Follow the two points shape algorithm for each rising and falling segments. 




	
	
	
	if max_value-first_value >= chg_threshold ||

 max_value-last_value >= chg_threshold

OR

first_value-min_value >= chg_threshold || 

last_value-min_value >= 

chg_threshold


	Special Weir Points -

Four Points Shape Characteristic
	      Hydrograph

     (f: first, l: last)
	    Trend Index
	General Trend Phrase
	Stage/Flow
	    Time
	            Note

	Minor change

and above the monitor stage
	         max

          
                   l                          


   f                 min

ws

            OR 

f
          max

                          l

          min

ws       


	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW


	present overflow depth is about 

overflow to remain near depth of 


	first_value-ws

(max_value+ min_value)/2 - ws


	    n/a

last_time


	If first_value>ws

if max_value-min_value < chg_threshold &&

min of four values > ws.



	Minor change and below the monitor stage


	ws         

                 max       l

  f                                   

            
  min

      

            OR

 ws                max

                              l

  min
	WEIR_NO_OVERFLOW


	no overflow is expected
	       n/a
	last_time
	if max_value-min_value < chg_threshold && max of four values <= ws.



	Minor change and pass through the monitor stage


	         max              l


ws
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       min

         OR

 f                       max 

w s

                             l

          min
	WEIR_PRESENT_OVERFLOW

WEIR_SLIGHT_OVERFLOW


	present overflow depth is about

possibility of slight overflow
	first_value-ws

       n/a


	     n/a

max_time
	if first_value > ws.

if max_value-min_value < chg_threshold && min_value< ws && max_value>ws.



	(or) Significant rising and (or) significant falling 
	           max            l        

ws 

   f

                     min

            OR   max

    f

ws

                          l

          min

 
	Follow two points shape algorithm for each rising and falling segments.


	
	
	
	if max_value-min_value >= chg_threshold 


Appendix F.  Product Issuance Operations

While generation of the actual product is a core RiverPro function, there are other functions which are critical to the proper issuance of the generated product.  These include recognition of AWIPS workstation modes to minimize the possibility of an inadvertent issuance of messages.  It also includes methods for modifying a previously generated product and issuing a “corrected” product.  

This appendix discusses the operations of the product issuance features which manage these methods.  It begins by discussing the workstation modes, which is understand the subsequent discussion on the RiverPro Issue menu options.  The scripts used to provide the issue actions are then discussed.  Finally, the methods and rules by which a corrected product is managed is described.

F.1  Workstation Mode
RiverPro recognizes the AWIPS workstation mode, which dictates the operational mode of the application.  RiverPro is invoked using the following start script to define the overall environment:

/awips/hydroapps/whfs/bin/start_riverpro

In this start script, function calls are made to the AWIPS getTestMode() function to determine the mode of the workstation, which is returned as either OPERATIONAL, TEST, or PRACTICE.  This mode value is passed into the program and is displayed in the title of the main window.  If for any reason, the mode can not be determined, RiverPro assumes OPERATIONAL. 

If the workstation is in TEST or PRACTICE mode, then the VTEC mode is forced to be TEST also and if updating the product settings, the VTEC mode is always saved as TEST. 
The general description of the modes is as follows:

· Operational mode provides for full transmission and storage of a product, with no special “test” notations inserted in the product.  

· Test mode provides for the full transmission and storage, but with special “test” notations.   

· Practice mode prevents transmission, but stores product and event tracking information to reserved tables and includes “test” notations.  

Insertion of the special “test” notations is handled automatically by RiverPro.  Specifically, when creating a product, if the workstation mode is either TEST or PRACTICE, the product content is forced to have test indicator ”notations” inserted into the product as follows: 
a) When creating a non-NWR product header, then TEST... is prepended, and ...TEST is appended on the Product Type Line in the Mass News Disseminator (MND).  This line is assumed to be the first line that does not have the string "BULLETIN" or "URGENT" (optional Broadcast Instruction Line) or "-" (UGC). 
b) When creating a non-NWR product header, the line “…THIS MESSAGE IS FOR TEST PURPOSES ONLY…” is added after the product header, before the product body. 
c) If creating a segmented product, then the line “…THIS MESSAGE IS FOR TEST PURPOSES ONLY…” is added after the segment "header", which is the UGC and possibly the VTEC codes.   The line: “THIS IS A TEST MESSAGE.  DO NOT TAKE ACTION BASED ON THIS.” is also added at the end of each segment, just before the terminating “$$” codes.

d) If creating a non-NWR product, the line “THIS IS A TEST MESSAGE.  DO NOT TAKE ACTION BASED ON THIS.” is added at the end of the product. 
e) If creating a NWR product, the line “THIS IS A TEST MESSAGE.  DO NOT TAKE ACTION BASED ON THIS.” is added at the beginning of the product destined for each tower. 
F.2  Issue Menu Options

The product “modes” are determined directly from the workstation mode defined by external AWIPS mechanisms, as discussed above.  RiverPro inherits its product mode from the workstation mode.   The main menu options in RiverPro control the generation and issuance of a product, in conjunction with the setting of the product mode.  

There are five options in the main menu Issue menu that relate to “issuing” a product:

1) Issue product 
2) Save work product

3) Issue practice product…

4) Issue corrected product…

5) Issue practice corrected product…
In order to minimize the possibility of the accidental issuance of a product, and to logically guide the user through the product generation and issuance process, these options may or may not be selectable depending upon the state of the program. (When they are non-selectable, the option may be grayed-out and selecting it forces no action)   Specifically, the options are non-selectable at program startup and after a new product definition set is loaded because of either of the following three user actions: 
i) switching offices via the Settings menu option “Select HSA…”

ii) selecting a new product definition set from the list on the left side of the main window

iii) resetting the settings to recommended via the Settings menu option “Reset to recommended”

The five issue menu options become selectable under the following conditions:

· The “Issue Product”, “Save Work Product” options become selectable after the user creates a non-corrected product using the main menu Product option “Create” when the workstation mode is OPERATIONAL or TEST. 

· The “Issue practice product…” becomes selectable after the user creates a non-corrected product when the workstation mode is PRACTICE. 

· The “Issue corrected product…” becomes selectable after the user creates a corrected product when the workstation mode is OPERATIONAL or TEST. 

· The “Issue practice corrected product…” becomes selectable after the user creates a corrected product when the workstation mode is PRACTICE.

To further minimize the possibility of the accidental issuance of a test product, the following methods are adopted in the RiverPro interface.  

· The Issue buttons are located on their own pulldown menu to minimize the chance of inadvertent user selection.  

· The wording in the Product Issuance confirmation dialog is phrased to be “attention-grabbing”.  

· The default action of the Product Issuance dialog is Cancel, not Send. This forces the user to explicitly move the mouse to the Send button, rather than simply hitting the Enter button on the keyboard. 
F.3  RiverPro Issue Script

After the product is reviewed, the user can request the product be issued by one of the five options in the Issue menu mentioned in the previous section.  

Three of the options are used for Operational or Test mode and result in an “issue” script being called.  Of these three, the actions resulting from a Save Work Product option selection depend on locally configurable options, although it usually is used to store a product in the local text database.  The other two (i.e. Issue product, Issue practice product) result in products be issued to the public, stored in the local text database, and may involve transmission of information for service backup purposes.  In the two options for Practice mode, the script is not called and none of these actions occur.
The name of the WHFS script invoked when selecting any of the three issue options for Operational and Test modes is:


/awips/hydroapps/whfs/local/bin/rpf_issue 

The rpf_issue script transmits the data to the public and stores the data in the local text database.  The transmission of the service backup information is discussed in the next section.  

The script is invoked with the following six arguments:

1)  Product Filename -

 

The name of the work file to be issued.  When RiverPro generates a product, it is simply writing a text file.  This “work” file is written to file: /awips/hydroapps/whfs/local/data/product/rpf_product.pid.  The pid is the process id of the RiverPro process generating the file.  This ensures that multiple sessions of RiverPro can run at the same time.

2)  Product Identifier - 

The product identifier is controlled by the user via the product settings.  For official products, this is the 8-10 character identifier.  The AWIPS form of this identifier MUST be used for the product to be disseminated properly.  For NWR/CRS products, the identifier MUST match the 9-character product identifier expected in the NWR/CRS database, as discussed in Section 5.3.

3)  Product Class - 

Indicates whether the product is an official product or is for the NWR/CRS, as controlled by the user via the product settings.  Its value is “OUP” for official user products, or “NWR” for NWR/CRS products.

4)  Issue Mode - 

This indicates whether the issue is being invoked in normal issue mode or save mode.  The value of this mode is dependent on whether the Issue Product request is given or the Save Work Product request is given, as directly dictated by selection of the main menu options.  

Selecting "Issue Product" results in the rpf_issue script being called with the issue_mode argument of "NORMAL”.  If selecting "Save Work Product", the argument value is "SAVEWORK", which replaces the previous value of "TEST", to avoid confusion with the TEST workstation mode.  
As detailed in the OB6 install notes, the locally-managed rpf_issue script must be updating locally by each office.  Each office should edit the rpf_issue file and change all shell "if" statements that contain "TEST" to "SAVEWORK".

When in save mode, the script will perform those actions specified in the script, which are managed locally by each office.  The default behavior is that if the product is an OUP product, then the issue script sends a copy of the product to the test database; no other action is taken.  If the product is a NWR product, the no action is taken by the issue script.  However, it will result in the RiverPro work file being split into the products specific to each NWR tower, which can be reviewed by a knowledgeable user in the appropriate file directory.  When issuing in save mode, RiverPro will NOT refresh the dynamic data, nor update the recommendations, nor save the carryover, nor save the product to the IHFS database tableTextProduct that is used for storing text products.

5)  Product Destination -

This indicates whether the product is for the local office or is for a non-local office.  The value of this argument is either “LOCAL” or “NONLOCAL”, and is managed internally by RiverPro.  

All official non-VTEC products are considered to be for the local office.  However, NWR/CRS products can be for the local office or can be for a neighboring office.   This depends on which office is the controls  the NWR/CRS transmitter for which the RiverPro product applies.

For the case where a WFO must issue products that pertain to forecast areas that are covered by a neighbor WFO's CRS tower, the rpf_issue script will send such products over the AWIPS WAN to the neighbor WFO where they will be captured and sent to the CRS of that neighbor. The initial configuration of this feature results in these products being directed to the NWRBrowser on the neighbor system as pending, whereupon the product can be interactively sent to the neighbor CRS.  The initial configuration can be changed, if desired, to have the products received from a neighbor system be immediately sent to the host CRS, without the requirement for human intervention on the host system.

6) 
WFO Identifier -

Three-character identifier of the controlling office for NWR/CRS products. This is defined for each transmitter in the IHFS database. This field is used to determine which office to send NWR/CRS products.

If the rpf_issue script is invoked for an official product, then the script uses an AWIPS script named handleOUP.pl to disseminate the product.  This script performs ALL functions related to sending the official product to the appropriate destination(s).  Its actions generate logfile(s) which should be reviewed if any problems are noticed with the product dissemination.

When issue corrected official products, the argument “-w CCx” is added to script handleOUP.pl, where CCx can be CCA, CCB, CCC, CCD, CCE to represent the times for the corrected product.  No feature exists to support correction of the NWR/CRS products.
If the rpf_issue script is invoked for a local NWR/CRS product, the AWIPS script transferNWR is used to post the product to the NWR/CRS.  If sending an NWR/CRS product for a non-local office, then rpf_issue uses the AWIPS script distributeProduct to transmit the product to the neighboring office, which then uses transferNWR to post the product to its NWR/CRS.

Refer to the comments within the rpf_issue script, or to the WHFS web page, for information on the product identifiers and the log files involved with the dissemination of the official and NWR/CRS products.

F.4  Service Backup Product Information Transmission

If a VTEC product is created in Operational or Test mode, then in addition to invoking the rpf_issue script, a second script is also invoked when a product is issued.  The rpf_sendbackup script sends appropriate product information to each of the backup offices associated with the locations specified in the VTEC product.  This process is described in Section 9 of this document.


F.5  Product Correction Feature

RiverPro allows the previously issued products to be retrieved, edited and re-issued. The corrected product is expected to have all the same VTEC coding and same hydrometeorological data; only non-VTEC, non-numeric information should be changed.

The process for issuing a correction product is intended to parallel the process for issuing a regular product.  In both cases, the user must perform the following steps: 

i) Create the product; this automatically displays the product in the editor
ii) Edit the product, this is intended for edits after the initial edits made immediately after product creation, but before issuance.  This step is optional.  
iii) For both cases, there is some final information in the product that is automatically added when the user issues the product.  For diagnostic and “curiousity” purposes, there is a supporting option to allow the user to view how the final product will appear. This step is also optional.
iv) Issue the product

Both types of products can be managed regardless of whether in operational/test mode and in practice mode.  Both regular and corrected product methods provide separate, but similar, means to perform these actions.   The manner in which these four actions are performed for non-corrected and corrected products, whether in practice or operational/test mode, is compared in the table below:

	Product Action
	Non-corrected product
	Corrected Product

	
	Operational/Test
	Practice
	Operational/Test
	Practice

	Create/Edit
	Product menu; select Create…
	Same
	Product menu; 

select View/Correct/Send Previous…; select the previous issued product which needed to be corrected from the left scrolled window;
select “Create” button under “Correct Product:”. Edit  the text.
	Same

	Followup Editing
	Product menu; select Edit…
	Same
	Product menu, 

select View/Correct/Send Previous…; select “Edit” button under “Correct Product:” (optional)
	Same

	Review Final
	Product menu; select Show translated…
	Same
	Product menu; select View/Correct/Send Previous…; select “Review Final” button under “Correct Product:” (optional)                               
	Same

	Issue
	Issue menu; 

select Issue product…
	Issue menu; select  Issue practice… product
	Issue menu; select Issue corrected product…
	Issue menu; select Issue practice corrected product…


To manage corrected products, the user selects "Product| View/Correct/Send Previous...". Under the resulting “Correct Product:”, there are three buttons: 


· "Create"

· "Edit"

· "Review Final"
An option menu in this window requires the user to customize the correction sequence for the product; the options can be CCA, CCB, CCC, CCD, or CCE.  If this is a first-time correction for the product, then CCA should be selected; if it is a second-time correction, then CCB should be selected, and so on. The value of the sequence indicatot will be passed to product issuance script.
The process for issuing a corrected product begins with the user selecting a previous product from the list of products shown in the "Product| View/Correct/Send Previous..." window.  
F.5.1  Create/Edit Corrected Product

From “Correct Product:”, the user clicks "Create "; this results in the editor window being displayed and lets the user edit the text. The selection of the optional button "Edit" allows user to display and update the modified product from creation. The selection of "Review Final" will bring up the editor to display the final corrected product.  (The editor operates on the file prev_prod_edit.pid where pid is the current process’es id number.)  The user may edit, save or quit this file.  This button only brings up the exactly same selected previous product.
F.5.2  Edit Corrected Product 

The button "Edit" allows further updating of the corrected product that was already edited.
F.5.3  Review Corrected Product

The button "Review Final" allows user to view the final corrected product content. If there are changes  made, the phrase "...CORRECTED" will be inserted after the MND product type line automatically, also the event's action code will be changed to "COR" if there is change made for that event segment by user. All these insertion are done by program internally. Note that NWR products are not allowed to correct.

After creating the corrected product, the user needs to select the correction time from option menu “CCA/CCB/CCC/CCD/CCE”. 

F.5.4 Issue Corrected Product

The user issues the product by selecting the appropriate “Issue” menu option.  This will be either "Issue corrected product..." for the operational workstation mode or "Issue practice corrected product..." for the practice workstation mode. 

If there are no changes made for the previous product, it will show a message “No correction for previous product xxx” when the user selects “Review Final” button or “Issue corrected product…”
If NWR products are selected for correction, it will show a message “Do not correct NWR product …”
Appendix G. RiverPro Final Product Generation

G.1 Purpose

After a product is generated in RiverPro, it is reviewed, possibly edited, and then issued.  The time delay between the generation and issuance of the product must be considered as some time information depends on the current time.  RiverPro also is expected to support multiple, simultaneous RiverPro sessions for product generation and issuance.  The delay between generation and issuance, and the possibility of concurrent sessions are two operational scenarios that RiverPro manages.  These two scenarios are described in more detail below:  

a) There may be more than one person running RiverPro at a given office at a given time.  This is generally accounted for in RiverPro by having a unique naming convention, based on the application’s process id, for the names of the log and product files generated by RiverPro.  For database interaction, the multiple user operations are handled within the database engine.  However, if user are generating VTEC products, the use of the Event Tracking Numbers (ETNs) must be carefully managed to make sure that ETNs are allocated properly.  That is because these ETNs must follow a rigid sequencing process.

b) There generally is at least a few minute gap between when products are generated and when products are issued.  This delay, usually attributed to the time it takes to review the product, is a complication because certain time fields in the generated product depend on the current clock.  Therefore, these time fields must be initially defined at creation, but not have their final values inserted until product issuance.

The translation of information at issuance time is only performed when running RiverPro interactively.  If running RiverPro using the “batch” mode, no translation is performed.  That is because VTEC is not supported for batch mode operations and the time delay is typically not significant when generating these products.  Normally, the batch mode is used for generation of routine hydrologic products.

Translations necessary for the final product are handled automatically by RiverPro.  Because of the critical need for this feature to functional perfectly, the translations methods are detailed for reference purposes.   The RiverPro interface provides an option whereby the user can review a translated product for evaluation purposes, without actually issuing the product.   This is available from the main menu Product option. 

This section describes the features for generating the final product upon issuance.  

G.2  Insert Final VTEC ETN

The ETN is a function of office, year, phenomena, and significance.  The initial ETN is determined upon product creation.  Typically this is done by either reusing an existing ETN for an active event or by using an un-allocated ETN for NEW events.  
If another forecaster in the office issues a VTEC product between the time that the first forecaster creates and issues the product, the previously un-allocated ETN will no longer be available.  To ensure the integrity of the ETN sequencing, the final ETNs in the product are actually determined at issuance time. 
Upon issuance, a RiverPro function scans the product, and for each VTEC event, it re-computes the ETN.  It does this by reading both the P-VTEC and H-VTEC information for a given segment and determining the ETN.  For events with an action code of ROUtine, no ETN is inserted.  For all other action codes, the final ETN is determined at issuance time, even for non-NEW events.  

Under unusual scenarios, anomalies can occur when determining the ETN for certain action codes.  That is because the action code is not re-evaluated at issuance time, and the action code can be impacted by the current time.  If too much time passes between the product creation and issuance, the following conditions are checked:

· For EXPired events, the event should only be issued within 30 minutes of the event end time, as noted in a previous issuance.  EXP events are checked for an end time earlier than 30 minutes ago.

· For non-NEW, non-EXP events, the previous event for the location is checked if the event is not active.

If these conditions are detected, a notification message window is displayed upon issuance.  The user should re-consider whether the events should be issued and/or whether the VTEC codes should be re-determined.
G.3 Insert Final Clock-Dependent Times

RiverPro generates product information which includes times which are dependent upon the current time at the time of issuance.  These times are presented in the generated product as an encoded time code.  This code is then translated automatically upon product issuance.  The table below lists the time values which are handled in this manner.

Table G-1. Time Values Defined Upon Product Issuance

	Summary
	Description
	Embedded Code
	Resulting Value

	Product header MND time
	The Mass News Disseminator (MND) time located in the product header
	<HDR_TIME>
	Current time represented as, for example, 

“727 AM EDT THU MAY 13 1993”

	Segment MND time
	The Mass News Disseminator (MND) automatically inserted at the beginning of each segment
	<MND:DEFAULT>


	Current time represented as, for example, 

“1440 PM EST SAT APR 05 1997”

	
	
	<MND:timezone>
	

	P-VTEC begin time
	The primary VTEC event begin time
	<BEGIN_NOW_>
	Current time represented as yymmdddThhmmZ

	P-VTEC end time
	The primary VTEC event end time
	<END_NOW___>
	Current time represented as yymmdddThhmmZ

	UGC expire time
	The UGC expiration time associated with the RiverPro template variables <UGCListZ>, <UGCListC>
	<UGC+####>
	Expire time portion represented as MMHHDD; the terminating dash is added later. See further discussion below.

	UGC expire time
	The UGC expiration time automatically inserted  at the beginning of each VTEC segment
	<UGC+####>
	ditto

	
	
	<UGCr:####, endtime>
	

	
	
	<UGCa:abstime, endtime>
	


G.3.1  Product Header MND Code

This <HDR_TIME> code is inserted any time that the T_HEADER time format is used.  Note that this format is available for use with any time variable, not just the time variable <CurDate> which is normally defined in the template for the header section of the product.  

However, it is expected that this T_HEADER variable only be used for the current time, because upon product translation, the code <HDR_TIME> is translated into the current GMT time.  Also, this code is translated such that the resulting time is inserted at the beginning of the output product line, regardless of whether there is other text that would otherwise appear before the time value.  Upon product issuance, this code is translated to represent the current time.

G.3.2  Segment MND Code

This code is inserted, for each segment, after the H-VTEC line.  Because this time is represented as the local time, it can be affected by the RiverPro feature which allows each forecast point’s time zone to be uniquely specified.  If this feature is enabled, then the code gives the time zone as part of the code.  Otherwise, it simply indicates the timezone by use of the “DEFAULT” time zone, which is applied to all forecast points.  Upon product issuance, this code is translated to represent the current time.

G.3.3 P-VTEC Begin/End Code

In a few cases, the VTEC event begin and end time are based directly on the current time.   Specifically, a code indicating usage of the current time is inserted under the following conditions:

1) If a NEW action code, and if the begin time is missing or earlier than the current time, then the begin time is set to the current time.

2) If a CANcel action code, and the previous end time is missing, then the end time is set to current time. 

Upon product issuance, this code is translated to represent the current time.

G.3.4 UGC Expire Time

A Universal Generic Code (UGC) is automatically inserted at the beginning of each product segment.  Also, it can also be inserted in the product section through use of the template variables <UGCListZ> and <UGCListC>.  The use of these variables must be done in accordance with the NWS policy for inserting the UGC code.

Because the UGC time depends in part on the current time, which changes between product generation and product issuance, the actual UGC expire time or time code value is translated upon issuance to consider the current time.
Table G-2.  UGC Expire Time Codes

	VTEC product
	CAN/ROU

VTEC action
	Expire time set

manually 
	Embedded 

expire time

code
	Determination of resulting expire time

	Inserted upon use of template variables
	n/a
	No
	<UGC+###>
	Current time plus ### minutes

	
	
	Yes
	Usertime, coded as DDHHMM
	Specified absolute time

	Automatically inserted when VTEC coding
	Yes
	n/a
	<UGC+30>
	Current time plus 30 minutes

	
	No
	No 
	<UGCR:###,endtime>
	Current relative time plus ### minutes, but pending final adjustment

	
	
	Yes
	<UGCA: abstime,endtime>
	Absolute time, but pending final adjustment


In the table above, the “###” time is a relative time offset defined via the RiverPro product definition set (i.e. “pcc” file).  If for some reason the offset is not defined in the file, then the default value is obtained from the RpfParams definition for the given product type (i.e. RVS, FLS, FLW).   This offset is applied to the current time.   The user can use the interface to adjust this offset by selecting Settings|Modify Product Sections and adjusting the expire time offset value.

The user also has the option to explicitly define an ending time – this is indicated in the table above as the abstime (absolute time).  The user defines this using the interface by selecting Settings|Modify Product Sections and selecting the button for the product header section and entering a value for the expiration date/time. The endtime is the VTEC end time for the given event.  Both then abstime and the endtime are coded as “YYYY-MM-DD HH:MM” although the endtime may be encoded as “000000000000” (12 zeroes) to indicate a missing end time.

A final adjustment may be applied for VTEC events which do not have a CANcel or ROUtine action code.  This final adjustment follows these rules:

1) The expire time can not be later than the event end time.

2) The expire time must be at least 60 minutes in the future.

For example, if the expire time is set to be 12:00 and the event end time is 11:30, the expire time would be reset to be 12:30.  As a second example, if the expire time is set to 16:00 and the event end time is 10:00, the expire time would be reset to be 11:00.
Appendix H. H-VTEC Time Field Computation

Generally, RiverPro computes all variables based on the observed data or forecast data within a time period defined in part by the specified look back hours and look forward hours, given in the RpfParams or RpfFcstPoint tables. 
In order to better track the H-VTEC rise-above/crest/fall-below times for a long duration flooding episode, RiverPro tracks three type codes (rise_ts, crest_ts, fall_ts) for these three times and stores them in the VTECevent table. The type  R* (i.e. reading-based) represents times in the past, the type F* (i.e. forecast-based) represents times in the future.  A blank type indicates that there is no applicable rise-above, crest or fall-below time.  The type codes are part of the type-source code; the source code component is not used for any tracking purpose.  

Also, RiverPro tracks the crest_value used to represent the max value in the given event.  This is tracked along with the crest type code.
For new VTEC events, the type sources for the H-VTEC times are directly based on which kind of data (observed or forecast) are used in determining the times. For “non-NEW” events, it needs to compare the type source from the current proposed event with the last previously issued event. The algorithm is listed as following tables.

Users can override and customize the H-VTEC times through the “VTEC settings window…”.   RiverPro will store the corresponding type sources based on these customized times depending on whether they are in the past, the future, or are undefined.

Tables in the following sections summarize the behavior for determining the resulting type code tracked for each event.  It is based on the type code used in the previous event, and what type code the current data is indicating.

H.1 NEW Events

For new VTEC events, there is no previous event to influence the current type-source associated with each of the rise times.  Therefore, for each of the three times, the type-source used is the same as the determined type-source based on the current data, with one exception.  

For the rise-above and crest times, if the observed data indicated a rise or crest, then the “R” type-source is used.  For the fall-below time, observed fall-below data is ignored since it is assumed to not be associated with the current event.  For all three times, if a given time is not known, then the resulting type-source is left undefined.
H.2 Non-NEW Rise-above

For the given combination of the three possible previous product’s type-source and the three possible current product’s type-source, the resulting VTEC event’s rise time and type source are shown for each of the nine possible combinations.
	
	Current Proposed Event’s Rise-above Type

	Previous 

event’s riseabove

type
	R* (Observed)
	F*   (Forecast)
	“”  (Unk)

	  R*
	risetime= prev risetime

type= R*
	risetime= prev risetime

type= R*
	risetime= prev risetime

type= R*

	  F*
	risetime= current observed riseabove time

type= R*
	risetime= current forecast riseabove time

type= F*
	risetime: MSG

type= “”

	  “”
	HVTEC risetime= current observed riseabove time

type= R*
	HVTEC risetime= current forecast riseabove time

type= F*
	HVTEC risetime= MSG

type= “”


H.3  Non-NEW Crest 

For the given combination of the three possible previous product’s type-source and the three possible current product’s type-source, the resulting VTEC event’s crest time,  type source, and value are shown for each of the nine possible combinations.  Another factor for and result from the crest determination is the actual crest value.


	
	Current Proposed Event’s Crest Time Type

	Previous event’s crest 

type
	R* (Observed)
	F*   (Forecast)
	“”  (Unk)

	  R*
	If (current max obs value > prev crest value)

{

time= time of current max obs value
value= current max obs value

type= R*

}

Else

{

time= prev crest time

value= prev crest value

type= R*

}
	If (current max fcst value > prev crest value)

{

time= time of current max forecast value
value= current max fcst value
type= F*

}

Else

{

time= prev crest time

value= prev crest value

type= R*

}
	time= MSG

value= MSG

type= R*

	  F*
	time= time with current max obs value

value= current maximum obs value 

type= R*
	time= time with current max fcst crest value
value= current max fcst value

type= F*
	time= MSG

value= MSG
type= “”

	  “”
	time= time of current max obs value

value= current max obs value 

type= R*
	time= time of current max forecast crest value.

value= current max fcst value

type= F*
	time= MSG

value= MSG

type= “”


H.4 Non-NEW Fall-below

For the given combination of the three possible previous product’s type-source and the three possible current product’s type-source, the resulting VTEC event’s fall time and type are shown for each of the nine possible combinations.

	
	Current Proposed Event’s Fallbelow Type

	Previous  event’s fallbelow

type

	R* (Observed)
	F*   (Forecast)
	“”  (Unk)

	  R*
	falltime= current obs fallbelow time

type= R*
	falltime= current forecast fallbelow time

type= F*
	falltime= MSG

type= “”

	  F*
	falltime= current obs fallbelow time

type= R*
	falltime= current forecast fallbelow time

type= F*
	falltime= MSG

type= “”

	  “”
	falltime= current obs fallbleow time

type= R*
	falltime= current forecast fallbelow time

type= F*
	falltime= MSG

type= “”


APPENDIX I. VTEC Quality Control Checks

In the window “Valid Time Event Coding Settings”, if the user makes changes to the event information, the user should use Riverpro to validate certain aspects of the event information.  By selecting one of two buttons – “Check Event” or “Check All Events”, Riverpro will review the settings and display a window showing the results of the display.  This quality control check is also automatically performed upon product issuance requests.

This appendix lists the messages that can possibly be generated by the QC function.   For each possible QC message, the actual message text, message level, and cause is listed.

I.1  Check Product Types for VTEC Events

a) “NEW.FL.W events should be in FLW.”
ERROR - Riverpro creates a product with a NEW action code, where the product is not an FLW (e.g. an FLS).

b) “Non-NEW event with categorical rise should be in FLW.”
ERROR - Inclusion of a location which has experienced a categorical rise (either observed or forecast) in a non-FLW product (e.g. an FLS) 

c) “Non-NEW event with no categorical rise should be in followup FLS.”
ERROR - Inclusion of a location whose action code is other than NEW, and for which no categorical increase in flooding has been observed or forecast, in an FLW product.


d) “Events with Y significance should be in advisory FLS product.”
ERROR - Inclusion of a location with a VTEC significance code of Y in an FLW, follow-up FLS, or FFA product.

e) “H-VTEC times should be missing in advisory FLS product.”
WARNING - A product has been created which has a VTEC significance code of Y and non-zero rise above flood stage, crest, or fall below flood stage times.

f) “Flood watch events should be in FFA product.”
ERROR - Locations with a VTEC significance code of A, for watch, have been included in products other than FFA products. 

g) “H-VTEC times should be missing in FFA product.”
WARNING -  Any H-VTEC time (riseabove/crest/fallbelow) is not missing in Flood Watch product.

I.2  Check P-VTEC Times

a) “NEW event has undefined begin time.”
ERROR - A NEW VTEC event is created with an undefined VTEC Event Begin Time.

b) “End time is < = begin time.”
ERROR - The VTEC event end time is earlier than the VETC event begin time.

c) “EXP should be within 30 minutes of end time!!!”
ERROR - A VTEC product with an EXP action code has been created more than 30 minutes before/after the VTEC Event End Time for the event.

d) “End time is earlier than current time for non-EXPired event!!!”
ERROR - The VTEC Event End Time is earlier than the current time, and the VTEC action code is not EXP.

e) “Begin time is earlier than current time!!!”
ERROR - The VTEC Event Begin time is earlier than the current time.

f) “EXPired/CANcelled end time is not equal to previous end time!!!”
ERROR - The VTEC Event End Time for a product with a CAN or EXP action code is not the same as the VTEC Event End Time in the previous product issuance for the location if previous end time exists. 

g) “EXPired/CANcelled end time is not defined”
ERROR - The VTEC Event End Time for a product with a EXP or CAN action code is not defined for the location.

h) “EXTended should be used if event’s end time changes.”
ERROR - An action code other than EXT has been used when the VTEC Event End Time has changed from the previous product issuance.

i) “NEW event within xx hours of end of previous event.  Verify that NEW event needed.”
WARNING -   A NEW event has been created for a location which had a previous event end within xx hours, where xx is defined from token “event_expire_withinhr”, the default 6 hours will be used if token not defined.

j) ”Fall below flood level is earlier than event end time!!!”
ERROR – The time the river falls below the flood level is before the event’s end time.  This event should not be considered to have ended while the river is still above flood.

k) “Undefined end time for advisory or watch”
WARNING – These products usually have an end time.

I.3  Check H-VTEC Times

a) “Flood riseabove time should be early or equal to the crest time.” 
WARNING - The flooding crest time (with maximum stage) is early than rise above flood stage time.

b) “Flood crest time should be early or equal to the fallbelow time.” 
WARNING - The flooding crest time (with maximum stage) is later than fall below flood stage time.

c) “Flood rise time should be early or equal to the fallbelow time.” 
WARNING - The rise above flood stage time is later than fall below flood stage time.
I.4  Check River Level Against Flood Level

a) “FYI - Latest obs < flood level for CON/EXT/COR event.  Confirm forecast is valid.”
WARNING/FYI -  Observed data for locations included in follow-up FLS products, with VTEC action codes of CON, EXT, or COR, is below flood stage.

b) “FYI - Latest obs > flood level for CON/EXT/COR expiring within n hours.  Confirm forecast is valid.”
WARNING/FYI - Observed data for a location included in a follow-on FLS product is above flood stage within n hours of the VTEC Event End Time.


c) “Flood levels not exceeded for FL.W event.”
 WARNING -   A location is included in an FLW or follow-up FLS product, and the VTEC action code is either NEW, CON, or EXT, and neither the observed nor forecast data exceed flood stage for the location.

I.5  Check Validity of Flood Event

a) “Mix of significance code (except S) in product”
WARNING – Only one type of significance code is allowed in a product, other than S (statements) which can be mixed in as needed.

b) “Phenomena for non-ROU.HY.S events should be FL.”
ERROR - This message is produced if Riverpro creates a product with a phenomena code other than FL for flood locations.


c) “NEW event has previous active event.”
ERROR - A location has been included in a Riverpro VTEC product with an action code of NEW, but there is currently an existing, active event for that location.

d) “non-ROU and non-NEW event has no previous active event.”
ERROR - A current, active event does not exist for a product created for a location with an action code of CON, EXT, CAN, EXP, or COR. 

I.6  Check CORrected Events

a) “CORrected events should be in FLW if previously issued FLW.” 
ERROR -  A COR action has been included in a non-FLW product for a given location and event that was last included in an FLW product.

b) “CORrected events should be in FLS if previously issued FLS.”
ERROR - A COR action has been included in a non-FLS product for a given location and event that was last included in an FLS product.

I.7  Check Consistency for Routine, Non-Flood Events

a) “ROU action, HY phenom, S significance codes must be used together.”
ERROR- This message is produced if a non-flood location has at least one of these codes, but not the other two.

b) “P-VTEC times for ROU.HY.S events should be missing.”
ERROR - This message is produced if either Event Begin or End Times are other than all zeros for locations with an ROU action, HY phenomena, and S significance codes.

c) “Immediate cause for ROU.HY.S events should be UU.”
WARNING - This message is produced if the immediate cause is something other than UU, for example ER for excessive rainfall, for locations with an ROU action, HY phenomena, and S significance codes.


d) “H-VTEC times for ROU.HY.S events should be missing.”
WARNING - This message is produced if the rise above flood stage, crest, and fall below flood stage times are other than all zeros, for locations with an ROU action, HY phenomena, and S significance codes.

I.8  Check for Unsupported Event Requests


a) “EXA, EXB, UPG actions not supported”
ERROR - The VTEC Event Action code is EXA or EXB or UPG for the location.

b) “xx phenomena not supported”
ERROR -  The VTEC phenomena code is xx other than FL or HY.

c) “xx significance not among supported (W,Y,A,S)”
ERROR - The VTEC significance code is xx other than W, Y,A or S.

Appendix J. Time Series Display and VTEC Management

J.1  Introduction


AWIPS Release OB8.3 includes a new user window and associated features for the display of observed and forecast time series data, and the editing of the propose VTEC information.  The purpose of these functions is to:

a) Provide an improved display of river time series information.  This feature is valuable even if the user is not planning on editing the VTEC codes.  For that matter, it is helpful even if the user is not generating a VTEC product since the graphical display of the data is much more visual than the tabular presentation of the same data in the window accessible via the RiverPro main menu option Forecast Point Stage/Discharge Information.

b) Provide an improved display of the proposed and previous VTEC information.  The display of the VTEC times in the graphical X-Y timeseries plot is more informative than the existing, and still available, window which displays the information in text box fields.


c) Allow a user to customize proposed VTEC information and save the edits. The user should always exercise caution when editing the proposed VTEC codes.  All runs of RiverPro generate their VTEC recommendations, including the H-VTEC and P-VTEC times, based on the actual time series.  The action code is the only VTEC code which uses information from previous VTEC event issuances.  User changes made for one event issuance are NOT applied to successive issuance.  Therefore, once the forecast edits the codes, they must be particularly diligent in reviewing subsequent issuances to ensure consistency among events.


d) Ensure consistency between coded information in the VTEC lines and the narrative river conditions in the body of the segmented text.  This involves ensuring that the RiverPro template variables reflect the same values, whether manually edited or not, used for the VTEC codes.

J.2  Accessing RiverPro VTEC Windows

There are two methods for viewing the stage data, and two methods for editing the VTEC codes.  These methods are discussed in this section.


In RiverPro VTEC mode, the recommended VTEC events are shown in the "Forecast Groups/Points for RVS,FLS,FLW" panel in the right-side of the RiverPro main window.  To adjust these setting, select Settings/Modify VTEC settings... menu to bring up "Valid Time Event Coding Settings" window, shown in Figure 1.  The functionality of this existing text-based window is unchanged.
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                        Figure 1 Valid Time Event Coding (VTEC) Settings

The new window provides similar functionality, but for a single event at a time, and in a more intuitive and informative graphical-based view.  To display the window, from the "Valid Time Event Coding Settings" shown in Figure 1, highlight an event in the "Proposed Events" panel and select "Graph VTEC" button in the "Edit/View Selected Event" panel.  The "TimeSeries/VTEC" graphical window will be displayed, as shown in Figure 2.
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                                                    Figure 2 TimeSeries/VTEC Information

J.3  VTEC Timeseries/Graph Description


This sections descrbies the various components of the new "TimeSeries/VTEC Information" window.  In the title bar of the window, it displays the database name, for general purposes.  The window is comprised of two main areas, the graphical time series plot, and the text form area below the plot window.

J.3.1 Graphical Time Series Plot

In the header area about the actual graph; it displays the following information:


· Location Identifier - Location Name – River Name - Flood Level

· PE/DUR/TS for the observed and forecast time series

· Proposed Event's VTEC Phenomena, Significance and ETN

In the main part of the window is an X-Y plot of the observed and forecast data time series for the specified location.  Whether it is stage or flow time series depends on the defined primary PE (Physical Element) for the location. 

The forecast time series is in green color and the observed time series in yellow color.  By design, the time series shown are exactly the same as the time series used by the RiverPro application for other purposes.  It may not show the full time range of available data.  Specifically, the time window starts from the “cutoff observed” time, and ends at the “cutoff forecast” time.  These times are the same as the times shown in the RiverPro/Forecast Point Stage/Discharge Information window, and are defined with reference to the current time using methods not described here. 

The RiverPro forecast time series may include a mix of data values with different extremum codes.  Typically, this mix will be combination of “Z” (undefined) and “X” (crest) extremum codes.

There are up to six vertical time lines in the graph, some of them may overlay each other if they are for the same times.


	Vertical Line Color Descriptions

	Description
	Color
	Annotation

	Current time
	White
	N

	Proposed event begin time
	Blue
	B

	Proposed event end time
	Green
	E

	Proposed event rise above flood time
	Orange
	R

	Proposed event crest time
	Red
	C

	Proposed event fall below flood time
	Magenta
	F


A given line may not be shown if its time is undefined.  This is not unusual; e.g. the begin time is normally undefined after the first issuance of a given event.

The horizontal lines represent categorical flood thresholds, whether they be for river stage or river discharge.  The colors used for each of the threshold levels are:

	Horizontal Line Color Descriptions

	Flood Level
	Color

	Major
	Magenta

	Moderate
	Red

	Flood
	Orange

	Action
	Yellow


J.3.2  Proposed and Previous VTEC Information

In the bottom panel of the window, the right side shows the previous VTEC event's information.  These are shown just for reference, they are not editable. The left side shows the proposed VTEC event's information which allows user to customize the following fields:

· Action

· Immediate Cause

· Record

· P-VTEC Times:  Begin, End

· H-VTEC Times: Rise, Crest, Fall

· Crest value

For the five time fields, the user can change these values by shifting the vertical lines on the graph.  The small box at the end of the line can be “grabbed” and shifted left or right to change the times.  These graphical shifts are “snapped” to the nearest half-hour increment. 

Alternatively, the user can click on a time text field which results in an arrow panel popup display as shown in Figure 3. This allows the time to be changed to the nearest minute.  After making these edits, clicking the "Update Graph" button will update the display of the vertical time lines in the time series graph.   
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Figure 3 Arrow panel popup to edit VTEC times

There is no capability to edit the actual time series; only the times can be edited on the  graph.  If the user wishes to edit the crest value, than can be done, but only via the text box in the lower portion of the window.

J.3.3  Menu Options

The "TimeSeries/VTEC" GUI has an option to save the screen from "SaveScreen" menu, the GUI will be save as JPEG image file. 

The "Help" menu provides some information regarding to the line/line color on the time series graph. The cutoff observed time and forecast time which are used to determine the timeseries time window are provided in the “Help” menu too. 

J.3.4  RiverPro Template Variable Interaction


By clicking the "Save Change" button, all the edits will be saved, and reflected in the generated product.  If the product is later issued, these values will be stored in the database.

In the graphical Timeseries/VTEC window as well as the existing text field-based "VTEC Settings window...", if the forecaster modifies the crest value field, RiverPro may adjust the severity and record fields automatically based on this crest value. However the modification of the VTEC severity or record fields do not affect the crest value.  

J.4  Summary of Crest Variables

The crest value template variables play an important role in both the H-VTEC codes and the narrative wording that is presented in the generated product.  This section discusses these variables and their interaction with VTEC codes.

J.4.1 Legacy Variables

The following RiverPro template variables related to crest values have been available since the earliest days of RiverPro:

 a)  "<ObsCrestStg>", "<ObsCrestTime>"  

 b) "<FcstCrestStg>", "<FcstCrestTime>" 

The values of these variables are always based on the raw time series, using relatively simple methods described in separate documents.  They are used to help determine the initial recommended H-VTEC crest time.  Manual updates to the H-VTEC crest time are not reflected in these variables.  
J.4.2  New Variables Delivered for OB7.2.1

These template variables also use the raw time series, and are not affected by manual edits to the crest time.

a) <MaxCrestStg>, <MaxCrestTime>

Use the forecast maximum crest stage, as determined via CNRFC algorithm. Use maximum of any multiple regular crests found, uses maximum.  Similar to <FcstCrestStg>, but uses max of any multiples crests found.  If sustained or the same value for crests, use the earliest.  Note, this value is derived from fcst_max_value saved for trend variable. In order to ignore the small fluctuation, when determining an inflection point, it compares the evaluated point's value with two successive point's values before it and two after it, except the evaluated point is in the first two or last two data for the full forecast time series data.

b) <XCrestStg>, <XCrestTime>

Use the earliest (first) forecast FFX crest stage in only the latest basis time.  If not found, it is set to missing.  (internally uses fp[fpindex].fcst_xfcrest_index;)

c) <XRCrestStg>, <XRCrestTime>

Use the forecast FFX crest stage if exist, use the regular crest value if FFX does not exist.

(fp[fpindex].fcst_xfcrest_index; fp[fpindex].fcst_crest_value)

d) <XRMaxStg>, <XRMaxTime>

Use the earliest(first)forecast FFX crest stage if exists, use the regular maximum forecast value if FFX does not exist.  (fp[fpindex].fcst_xfcrest_index; fp[fpindex].fcst_max_index)

e) <XMaxCrestStg>, <XMaxCrestTime>

Use the first X data value if it exists, otherwise, use forecast maximum crest stage as determined by CNRFC algorithm. 

J.4.3  New Variables Delivered for OB8.3

For Release OB8.3, the following four template variables have been added.  Unlike the other variables described above, these variables are updated with any manual updates to the H-VTEC values, either through the new graphical-based edit window or the traditional text field-based edit window.


a) <VRTime>, <VCTime>, <VFTime> - H-VTEC times for the rise above flood level, crest, and fall below flood level

b) <VCValue> - crest value

They can be used in Roundup, Impact Statement, Tabular, Headline, Comparison sections.

J.4.4 Usage of H-VTEC Crest Value

Both the text-based and graphical VTEC windows allow the user to edit the crest value used for various H-VTEC codes.  When the user edits the crest value, it is used to automatically determine the flood severity and flood-of-record indicator fields in the H-VTEC line.  Whether the crest value is the default value or a user-edited value, RiverPro will look at the categorical stages and flood history information to determine the H-VTEC fields.

If the user separately edits the flood severity and flood-of-record fields, the edited values are used.  But if the user later edits the crest value, the new crest value is used to determine the H-VTEC fields, thereby overwriting any user edits of the those two fields.

END
00�03: AFTER MIDNIGHT YESTERDAY


03�06: EARLY YESTERDAY


06�09: YESTERDAY MORNING


09�12: YESTERDAY LATE MORNING


12�15: YESTERDAY EARLY AFTERNOON


15�18: YESTERDAY AFTERNOON


18�22: YESTERDAY EVENING


22�24: AROUND MIDNIGHT


00�02: AROUND MIDNIGHT


02�06: EARLY THIS MORNING


06�09: THIS MORNING


09�12: LATE THIS MORNING


12�15: THIS AFTERNOON


15�18: LATE THIS AFTERNOON


18�21: THIS EVENING


21�24: LATE TONIGHT 


00�03: AFTER MIDNIGHT TOMORROW


03-06: EARLY TOMORROW MORNING


06�09: TOMORROW MORNING


09�12: LATE TOMORROW MORNING


12�15: EARLY AFTERNOON TOMORROW


15�18: TOMORROW AFTERNOON


18�21: TOMORROW EVENING


21�24: BEFORE MIDNIGHT TOMORROW


00�03: EARLY <Weekday> MORNING


03-06: <Weekday> MORNING


06�09: <Weekday> MORNING


09�12: LATE <Weekday> MORNING


12�15: <Weekday> EARLY AFTERNOON


15�18: <Weekday> AFTERNOON


18�21: <Weekday> EVENING


21�24: <Weekday> BEFORE MIDNIGHT





#[1]VTEC Flood Warning


# RiverPro definitions file updated at Tue Oct 25 15:49:14 2005


#--------------------------------------


#     PRODUCT SECTION


SECTION: PRODUCT


PRODUCT_TYPE: FLW


PRODUCT_ID: KOUNFLWOUN


NWR_FLAG: NO


SEGMENT: POINT


VTEC_FLAG: YES


VTEC_OTEMODE: T


VTEC_PHENOM: FL


VTEC_DEFAULT_SIGNIF: W


TIMEZONE_FLAG: NO


UGC_MODE: COUNTY


EXPIRATION_TIME: 12.00


INCLUDE_SECTIONS:  HEADLINE, BASIS, CALL_TO_ACTION, POINT_SPECIFIC, TABULAR


INCLUDE_SUBSECTIONS:  DATA_ROUNDUP, IMPACT_STATEMENT


TABULAR_WITHIN: NO


GRPFP_ORDER: Action_Order


TEXT_CASE: FORCEUPPER


ENDSECTION:


#--------------------------------------


#     HEADER SECTION


SECTION: HEADER


TEMPLATE: FLW_VTEC


NWR_HEADER:  T_ENG  0  A  D  0  0  NEITHER


ENDSECTION:


#--------------------------------------


#     HEADLINE SECTION


SECTION: HEADLINE


TEMPLATE: FLW_FLS_VTEC


ENDSECTION:


#--------------------------------------


#     SUMMARY SECTION


SECTION: SUMMARY


TEMPLATE: FLS_FLW


ENDSECTION:


#--------------------------------------


#     BASIS SECTION


SECTION: BASIS


TEMPLATE: DEFAULT


ENDSECTION:


#--------------------------------------


#     TABULAR SECTION


SECTION: TABULAR


TEMPLATE: FLS_AND_FLW


ENDSECTION:


#--------------------------------------


#     DATA ROUNDUP SECTION


SUBSECTION: DATA_ROUNDUP


TEMPLATE: VTEC_FLW


ENDSUBSECTION:


#--------------------------------------


#     IMPACT STATEMENT SECTION


SUBSECTION: IMPACT_STATEMENT


TEMPLATE: DEFAULT


REFERENCE_VALUE_TYPE: MAX


STAGE_WINDOW:    -2.00     2.00


FLDSTAGE_FILTER:    -2.00 


FLOW_LOWER_WINDOW:     10.00 


FLOW_UPPER_WINDOW:     10.00 


FLDFLOW_OFFSET_FILTER:     10.00 


SEARCH_TYPE: CLOSEST_IN_STGWINDOW


ENDSUBSECTION:


#--------------------------------------


#     CREST COMPARISON SECTION


SUBSECTION: HISTORICAL_COMPARISON


TEMPLATE: DEFAULT


SEARCH_TYPE: RECENT_IN_WINDOWS


REFERENCE_VALUE_TYPE: MAX


STAGE_WINDOW:    -2.00     2.00


FLDSTAGE_FILTER:    -2.00 


FLOW_LOWER_WINDOW:     10.00 


FLOW_UPPER_WINDOW:     10.00 


FLDFLOW_OFFSET_FILTER:     10.00 


TIME_WINDOW: 25


ENDSUBSECTION:


#--------------------------------------


#     CALL-TO-ACTION SECTION


SECTION: CALL_TO_ACTION


TEMPLATES: CARDRIVE,NOAARADIO


SKIPLINE: YES


ENDSECTION:
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